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Appendix A

PITCH STEP RESPONSES

This appendix presents the pitch time histories for the experiment con-

figurations. They are responses for a I0 pound step input held in for 5 seconds

and then back to zero for 5 seconds. As previously described in Section 2, the

command gain was chosen such that the maximum pitch acceleration, q, for a given

input would be approximately the same for all configurations {except those where

sensitivity was an experiment variable}. In these cases q = 5 deg/sec 2 for a

I0 pound step input. The 60 ms effective time delay from the model following

system has been added. Presented are the following responses:

Q

Q,

DTHETA

GAMMA-P

DALPHA

ALPHA*

DELNZP

DELTA V

- q, pitch rate

- q, pitch acceleration

- A_, incremental pitch attitude

- yp, incremental flight path angle at the pilot station

- A_, incremental angle of attack

- 4, angle of attack rate

- Anzp , incremental normal acceleration at pilot station

- AV, incremental speed

Also presented after the i0 second time histories are the first

i second of the responses on an expanded scale to show effective time delay.

Presented in these figures are q, q, _, and Anzp.
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Appendix B

THROTTLE STEP RESPONSES

This appendix presents the throttle step responses for the experiment

configurations. They are responses for a i0_ throttle step input held in for

lO seconds and then back to trim for I0 seconds. Presented are the following

responsess

Q

DALPHA

DELNZP

PLA

DTHETA

GAMMA

DELTA V

I

m

o

o

q, pitch rate

A_, incremental angle of attack

AnZp, incremental normal acceleration at pilot station

power level angle command

Ae, incremental pitch attitude

y, flight path angle

AV, incremental speed
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Appendix C
MODELFOLLOWINGVERIFICATIONSTEPS

This appendix presents verification step responses of the experiment

configurations. Manyof the cases were run during the checkout phase before

the final sensitivities were chosen for these configurations (1 through lO,

and 13 through 20). The commandgain used for these TIFS responses were 1/1.3

= .769 times the final experiment commandgains. For this reason, though the

inputs are lO pounds, as they are for the analytical model, the responses are

only .769 times the desired magnitudes. For these configurations the scale
factors on the TIFS responses have been increased by a 1.3 factor so proper

overlays can be seen. An exception to this is Configuration 1 which used a
ii. Ii pound input so its responses were (1/1.3) (ii. Ii/i0) = .855 times

desired. Therefore, the scale factor on the TIFS responses for Configuration

1 have been increased by a 1./.855 = 1.17 factor so proper overlays can be

seen. Configurations iI and 12 were run at the proper commandgain but used a

5 pound input. Therefore, the scale factor on the TIFS resonses for

Configurations II and 12 have been increased by a factor of two so proper

overlays can be seen. Configuration B and 17 + Lead/Lag were run at the same

commandgain and input as the analytical model.

Presented are the following responses,

FES

Q

DELNZP

DALPHA

FES, pitch column force
q, pitch rate

Anzp, incremental normal acceleration at pilot station
A_, incremental angle of attack

The M refers to the model response which is shownin a dashed line. The TIFS

response is shownin a solid line.
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Roll and Yawstep verification records are shownfollowing the pitch

steps and present the following responses:

DAS - SAS,aileron wheel deflection

DRP - 6Rp , rudder pedal deflection

P - p, roll rate

R - r, yaw rate

BETA - B, sideslip

Again the dashed line is the model response and the solid line is the TIFS

response.
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Appendix O

PILOT COMI_ENTS

This appendix presents the complete transcribed pilot comments. They

are presented in configuration order.



DATE" 12/4/85 TURB" None PILOT; Person
FLT" 891 OVERALL PR; 3 CONFIG. #- B

A. Initial Overall Impression - It flies fairly well.

B. Approach

1. Initial/Final response to control inputs - Feels pretty good, but it's not as

snappy as I would like it to be. It doesn't exactly feel like a rubber band
airplane, but it doesn't feel like I'm really tied too tight to it either.

2. Flight path control - Seems to be adequate.

3. Pitch attitude control - Except for the fact that I would like a little higher
gearing in the stick, is adequate.

4. Airspeed control - I think is within +/- 3 knots.

5. Offset correction - No problem.

6. Atmospheric disturbances - Was easily handled.

7. Special pilot techniques - None required, but I do find I seem to be happier if
I keep the trim in the approach then to hold the forces on the stick; so I'm
trimming in the approach.

C. Flare and Touchdown - Doesn't really apply here, as we did not make touchdowns
(still too heavy).

I. Pitch attitude and flight path control - As I come to the point where I really
want to change attitude, I feel like I want more gearing in the stick, like the
airplane is too heavy for what I want to do.

2. Control of touchdown parameters - Did not make touchdowns.

3. Atmospheric disturbances - Were easy to handle.

4. Special pilot techniques - None.

D. Pitch Ratings

I. Approaches - 3 - The airplane is not as responsive as I would like.

2. Flare and Touchdown - 3 - By extrapolating to T.D.

3. Overall - 3

4. PXO Rating - I

D-2



DATE: 12/5/85 TURB: None PILOT: Ball
FLT: 893 OVERALL PR: 3 CONFIG. It: B

Ao

Bo

Initial Overall Impression - Seemed very easy to fly, I didn't have any complaints
about anything. It seemed to be well balanced all the way around.

Approach

1.

2.

3.

4.

2.

6.

7.

Initial/Final response to control inputs - It wasn't jerky or sluggish.

Flight path control - Quite easy.

Pitch attitude control - I like it. It just had that big airplane feel, but it
was fine.

Airspeed control = The trim worked well, held speed.
for quite a while and it seemed to stay OK.

Offset correction - Was not difficult.

Atmospheric disturbances - Didn't bother me.

Special pilot techniques - None needed.

C. Flare and Touchdown

.

I had my eyes off it

Pitch attitude and flight path control - Fine, only this being the first evaluation,
just getting used to the eye height and things like that.

o Control of touchdown parameters = Had only one that I touched down on, was
due just to getting used to it. The airplane was doing what I wanted was the
important thing.

3. Atmospheric disturbances-

4. Special pilot techniques -

D. Pitch Ratings

I. Approaches- 2

• 2. Flare and Touchdown - 3

3. Overall- 3

4. PlO Rating - 1

D-3



DATE: 12/17/85 TURB: Light PILOT: Smith
FLT: 906 .OVERALL PR: 3 CONFIG. #: B

A. Initial Overall Impression - The thing I notice is pretty high force gradients off
trim speed, less than ideal for me.

B. Approach

I. Initial/Final response to control inputs - Satisfactory

2. Flight path control - No difficulties

3. Pitch attitude control - Smooth and predictable

4. Airspeed control - Throttles are quite sensitive, but it's easy to manage.

You're making tiny throttle inputs but it's very responsive in the sense that
you get immediate airspeed response. So it's easy to control.

5. Offset correction - The lateral/directional, if you are aggressive at all, it
doesn't feel like it's ideal. It seems to slosh around the turn a little bit,

6. Atmospheric disturbances - Weren't a factor

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control - Easy and predictable, satisfactory

2. Control of touchdown parameters - Were achieved OK

3. Atmospheric disturbances - Not a factor

4. Special pilot techniques - None

D. Pitch Ratinl_s

I. Approaches - 3

2. Flare and Touchdown - 3

3. Overall - 3 - minor deficiency was off trim forces were noticeable to me.
The trim response was fast. So it's just a minor problem.

4. PIO Rating - I
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DATE; 12112[85 TURBt None PILOT; Ranz (Boeing)
FLT: 901 OVERALL PR: 2 CONFIG. #: B

A. Initial Overall Impression - It was very easy. The flight path control was never
Speed control was easy. During the flare I could feel a back forcein doubt.

required but it was entirely normal and forces relatively light, say 5 to 7 pounds.

B. Approach

I. Initial/Final response to control inputs -

2. Flight path control - Very stable

3. Pitch attitude control - Was very solid

4. Airspeed control - Easy, feels speed stable

5. Offset correction - No problems, I like the turn compensation (No pitch inputs
required for turns - in all of the configurations)

6. Atmospheric disturbances - Didn't see any

7. Special pilot techniques - Didn't use any

C. Flare and Touchdown _-,

1. Pitch attitude and flight path control - Very predictable and good

2. Control of touchdown parameters - Good

3. Atmospheric disturbances - Didn't see any

4. Special pilot techniques - None

D. Pitch Ratings

1. Approaches - 2

2. Flare and Touchdown - 2

3. Overall - 2

4. PlO Rating - 1



DATE: 12/12/g5 TURB: Light
FLT: 902 OVERALL PR: 3

PILOT: Higgins (Boeing)
CONFIG. #: B (Familiarization)

A. Initial Overall Impression -

B. Approach

1. Initial/Final response to control inputs - There seemed to be a little bit of
overshoot to the pitch inputs.

2. Flight path control - Flight path Seemed to take a lot of attention, but not
excessive.

3. Pitch attitude control - A little overshoot in pitch.

4. Airspeed control - It's hard to sort out when you're having problems with the
pitch control, but it seemed adequate.

5. Offset correction - Easy

6. Atmospheric disturbances - I noticed it on the second one.

7. Special pilot techniques - I didn't use any

C. Flare and Touchdown

1. Pitch attitude and flight path control -

2. Control of touchdown parameters - It's not as easy to put on a spot as some

airplanes I've flown.

3. Atmospheric disturbances-

4. Special pilot techniques - On the first, in the flare I thought I had to push a
little bit in order to get it to go where I wanted it to go. On the second one
I just pulled off more power.

D. Pitch Ratings

1. Approaches- 3

2. Flare and Touchdown - 3

3. Oyerall- 3

4. PIO Rating - 1

D-6



DATE: 12/12/85 TURB: Light
FLT: 902 OVERALL PR: 3

PILOT: Higgins (Boeing)
CONFIG. #: B (repeated)

A.

B.

Co

Do

Initial Overall Impression - Takes a fair amount of attention. I had more problem
with airspeed control, then with flight path control, although flight path control
took a fair amount of attention also. I noticed that more when trying to hold
altitude, than on the approach.

Approach

I. Initial/Final response to control inputs -

2. Flight path control -(see overall)

3. Pitch attitude control - Easy

4. Airspeed control - Took a fair amount of attention, and it seemed to be more
difficult to get slowed down once you get high on speed.

5. Offset correction - Adequate

6. Atmospheric disturbances - Took a bit more control input or force then the
past ones have

7. Special pilot techniques - None

Flare and Touchdown

I.

2.

t

4.

Pitch attitude and flight path control - Good, easy enough overall

Control of touchdown parameters - Somewhat more difficult than some but

adequate

Atmospheric disturbances -

Special pilot techniques - I didn't use any

Pitch Ratinl_s

I. Approaches - 3 - slight airspeed problem

2. Flare and Touchdown - 2

3. Overall - 3

4. PIO Rating - 1
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DATE: 1/7/86 TURB: Light to Moderate PILOT: Hadden (Lockheed)
FLT: 912 OVERALL PR: 2 CONFIG. t/: B

A. Initial Overall Impression -

B. Approach

1. Initial/Final response to control inputs - ,Good

2. Flight path control - Good, positive

3. Pitch attitude control - Good, well damped

#. Airspeed control - Good

5. Offset correction - No problem

6. Atmospheric disturbances - Didn't see any

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Normal, pretty good to me

2. Control of touchdown parameters - Once we found out where we wanted to
touchdown, it was fair. I may still be flaring high (his first evaluation)

3. Atmospheric disturbances - Nothing

4. Special pilot techniques - Nothing

D. Pitch Ratint_s

1. Approaches- 2

2. Flare and Touchdown - 2

3. Overall - 2

#. PIO Rating - I
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DATE: 12/4/85 TURB: None PILOT: Person
FLT: 891 OVERALL PR: 2-1/2 CONFIG. #: 1

Aa Initial Overall Impression = That was a fairly easy airplane to fly. In the approach
I found myself trimming. It appears like an attitude kind of a system to me.

B. Approach

. Initial/Final response to control inputs - The initial response is pretty good.
It seems to give me an attitude in response to the what I put into the stick.
It's predictable but I would like a little bit higher gearing.

. Flight path control - It makes the flight path angle control not too difficult
although I find that I don't like to hold forces in the approach, so I trim.

. Pitch attitude control - Not difficult, the airplane seemed to do what I wanted
it to do.

4. Airspeed control - Adequate

5. Offset correction - Easy

. Atmospheric disturbances - If there was a gust there (on first approach gust
was 6 ft/sec) l did not feel it as it came through. (On second approach) was
very obvious that time (gust set at 7.6 ft/sec and kept there for the rest of
program)

. Special pilot techniques - Flies pretty much like an airplane, wasn't difficult
to do. No special techniques

C. Flare and Touchdown

1. Pitch attitude and flight path control - Reasonable, satisfactory for the job

. Control of touchdown parameters - Within desired parameters, although the
sink speed was higher than what I would like (3 to 4 ft/sec), and there was a
tiny crosstrack drift rate at touchdown.

3. Atmospheric disturbances - Was obvious (on second approach)

4. Special pilot techniques - None

D. Pitch Ratings

1. Approaches - 2 - though you have to trim through the approach, you don't
really fly it, but I trim most everything anyway.

2. Flare and Touchdown - 2-I/2 - alter a few approaches l think I could do a
better job than I did.

3. Overall- 2-I/2

4. PIO Rating - 1 (Safety pilot noted sink speed was boarder line desired/adequate)
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DATE: 12/12/85 TURB: None PILOT: Ball
FLT: 900 OVERALL PR: 3 CONFIG. #: 1

Ae

Be

Initial Overall Impression - It takes a lot of back pressure in the flare, much more
than in others. Took trimming all the way around the pattern. I would probab!y
learn to flare it more if I did it many more times.

Approach

1. Initial/Final response to control inputs - Felt normal

2. Flight path control - Better than previous configuration (¢120), and was not a

problem

3. Pitch attitude control - Other than higher forces, it wasn't difficult

4. Airspeed control - Quite reasonable, but took quite a few throttle corrections,
more than last one

5. Offset correction - Didn't seem to be a problem. I had to spend a little more
time watching the airspeed throughout the correction, so I didn't get way off.

6. Atmospheric disturbances - Wasn't any

7. Special pilot techniques - 3ust requirement to trim more, than what I've been
used to in this program.

C. Flare and Touchdown

I. Pitch attitude and flight path control - It was fine, higher forces. That was
nice for the flight path control, because when I got where I wanted to be, all
I had to do was release a little bit of pressure, but it was only a small

percentage of the pressure for it to touchdown.

2. Control of touchdown parameters - The h-dot was super, no problem. It felt
quite tight. If I have a complaint, it was the forces being a bit high there. For
a big airplane they may not b% but for what I'm used to they feel high.

3. Atmospheric disturbances - Had to pay more attention to the airspeed
throughout the gust in close, but didn't upset me. What little flight path
variation I got was easy to correct for.

4. Special pilot techniques - None, other than what I talked about

D. Pitch Ratings

1. Approaches- 3

2. Flare and Touchdown - 3 - Due to minimal compensation of trimming and

higher forces

3. Overall - 3

. PlO Rating - I - I put in several inputs near the end, but that was just fine

tuning.
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DATE: I/9/86 TURB: Moderate
FLT: 917 OVERALL PR: 3

PILOT: Hadden (Lockheed)
CONFIG. #: 1

Ao

B. Approach

Initial Overall Impression = Pitch was stable

Io

2.

Q

4.

1

6.

Initial/Final response to control inputs = Satisfactory

Flight path control = Good, follows the glide path fairly easy considering the
turbulence

Pitch attitude control - Pitch seems to be relatively stable

Airspeed control = A little off because of the turbulence, but not as bad as
the last one (#2g)

Offset correction - No problem

Atmospheric disturbances - Definitely turbulent, may have had some effect on
the approach.

7. Special pilot techniques - Didn't really use any

C. Flare and Touchdown

I.

1

Pitch attitude and flight path control - I thought it was very good, considering
the turbulence, really not much pilot input required to put the nose of the
airplane where I wanted it to.

Control of touchdown parameters = Best I've seen even though we have the
turbulence and crosswind smooth touchdowns.

3. Atmospheric disturbances -

4. Special pilot techniques - None

D. Pitch Ratings

I. Approaches - 3

2. Flare and Touchdown - 3

3. Overall = 3 - A little work for the pilot due to the turbulence. In smooth air
it would probably be a I or 2 in pilot rating.

4. PlO Rating- I
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DATE: 12/17/85 TURB: Light PILOT:
FLT: 907 OVERALL PR: 3 CONFIG. #:

Meyer (Germany)
1 (First Evaluation -

some learning curve)

A. Initial Overall Impression - Good flying aircraft, but some problems on my side.
The first two runs I couldn't find the touchdown point, but the aircraft is OK.

B. Approach

1. Initial/Final response to control inputs- OK

2. Flight path control - Easy

3. Pitch attitude control - Easy

4. Airspeed control - Not too good from my side, but I think the aircraft is OK.

5. Offset correction - No problem. I think as a general comment this is a good
task for such an approach evaluation.

6. Atmospheric disturbances - No problem

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - I should have flared more, I don't know
if it worked as well as I'd like to see it. The attitude should have been a

little higher, but I didn't want to float.

2. Control of touchdown parameters - Not good because of my problem o[ trying
to find the touchdown point (first evaluation and was learning)

De

3. Atmospheric disturbances - No influence

tt. Special pilot techniques - None

Pitch Ratings

I. Approaches- 3

2. Flare and Touchdown - 3

3. Overall - 3

O. PlO Rating - 1

- Performance poor due to my problems of
learning touchdown point.
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DATE: 12/#/85 TURB: None PILOT: Person
FLT: 891 OVERALL PR: 3 CONFIG. #: 2

A. Initial Overall Impression - That's a fairly easy airplane to fly once you figure out
what it is doing.

B. Approach

1. Initial/Final response to control inputs - Seems to be predictable, it's what it

does after you get out of it, holding the attitude that you have to figure out
what it's going to do, and it's not too hard to fly.

2. Flight path control - Very easy

3. Pitch attitude control - Easy

4. Airspeed control - Within the desired range most of the time, once in a while

I'd dribble out by a couple of knots, but you have plenty of time to correct it,
as you are not screwing around trying to control the attitude.

5. Offset correction - Easy

6. Atmospheric disturbances - Did not feel the disturbance that time.

7. Special pilot techniques -

C. Flare and Touchdown

I. Pitch attitude and flight path control - Fairly easy

2. Control of touchdown parameters - Within the desired range, though floated
on first one. I didn't know what I had on first one, but on the second I knew
what I had, so I adapted my technique to fly the airplane.

3. Atmospheric disturbances - Did not see any

4. Special pilot techniques - A rate command/attitude hold airplane. You just
make a little input and get out of the system, and let it do its thing. I think
that during the falre and touchdown, I went both ways on the column. That
doesn't bother me. I tend to like these kind of airplanes.

D. Pitch Ratings

1. Approaches - 2 - There's not much that you have to do to it, other than
manage the airspeed. You can pick the attitude and put it where you want it.

2. Flare and Touchdown - 3 - Because you have to go both ways on the stick,
but that doesn't bother me a lot. I don't mind working through the detent.

3. Overall - 3

4. PIO Rating - 1 - Inputs both ways, but not PIO type inputs.
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DATE: 12/12/g5 TURB: None PILOT: Bail
FLT: 900 OVERALL PR: 3 CONFIG. #: 2

Ae

Bo

Initial Overall Impression - This one that I have to watch the instruments quite a
bit closer, it doesn't take care of itself quite as nicely. But once you're on) it

did seem to hold pretty well.

Approach

le Initial/Final response to control inputs - When I make a correction, and release
the pressure, the correction stayed there. The attitude seemed to hold where
I left it.

. Flight path control - Not too difficult, particularly once I got on the glideslope,
it tracked along very nicely. But when I was making corrections back, I had
to watch, because if I put a correction in, and didn't look back at just the

right time to stop it, it would very easily go right on through.

3. Pitch attitude control - No problem

4. Airspeed control - I've just learned to watch certain ones of these closer, so
it meant just a little more cross check with the airspeed, but the control

itself was not particularly difficult.

5. Offset correction - The second time I was a little more aggressive than the
first and it still didn't cause any problem.

6. Atmospheric disturbances- Never saw any throughout the approach and landing

7. Special pilot techniques -

C. Flare and Touchdown

I. Pitch attitude and flight path control - Pitch attitude is no problem. Flight

path took a little extra effort to get the desired performance.

2. Control of touchdown parameters - Pretty good. With a little practice I think

I could put it on the cable.

3. Atmospheric disturbances -

4. Special pilot techniques - The only thing is, I have to watch it a lot closer, that
is the instruments. This was one of those constant descent landings, more
than some of the others I've had. That's a technique where I don't hold if off

and let it settle, it's an actual fly it right down to the runway.

D. Pitch Ratings

1. Approaches - 3

2. Flare and Touchdown - 3 - Due to compensation of checking the airspeed more

3. Overall - 3

4. PIO Rating - 1
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DATE: 12117185 TURB: Light PILOT: Meyer (Germany)
FLT: 907 OVERALL PR: 6 CONFIG. #: 2

Ao Initial Overall Impression = The aircraft is controllable) the performance is adequate)
there are some deficiencies) PR in 4 to 6 range.

B. Approach

I.

2.

3.

4.

Initial/Final response to control inputs - OK, no special commands

Flight path control - OK

Pitch attitude control = OK

Airspeed control - Had a little bit o5 a problem. I had some fluctuations in
thrust of about 15%

5. Offset correction - OK

6. Atmospheric disturbances - Some noticed

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and ilight path control - Pitch attitude should have been higher
but I couldn't get the airplane down (floated). Flight path control is OK.

2. Control o5 touchdown parameters - Not very exact

3. Atmospheric disturbances - Some turbulence seen

4. Special pilot techniques - Nothing

D. Pitch Ratinl_s

1. Approaches- 3

2. Flare and Touchdown = 6

3. Overall - 6

4. PIO Rating- 1
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DATE: 12/7/85 TURB: Light PILOT: Person
FLT: 895 OVERALL PR: 3 CONFIG. #: 3

A. Initial Overall Impression = Not a difficult airplane to fly.

B. Approach

I. Initial/Final response to control inputs - Seem to be predictable. I feel a
pitch rate in response to my input. It's not a very high pitch rate. It's a
fairly low gearing.

2. Flight path control = Relatively easy

3. Pitch attitude control = Easy

4. Airspeed control = Is difficult, and I don't know if it's the turbulence (light)
or what, but it looks like if you make a little change in attitude that the
speed goes one way or the other very quickly. One degree change in pitch
attitude will give you I0 knot airspeed change.

5. Offset correction = Easy

6. Atmospheric disturbances = Exist today, you can see it in the airspeed indicator

7. Special pilot techniques = None required

C. Flare and Touchdown

I. Pitch attitude and flight path control = Relatively easy

2. Control of touchdown parameters = Within the desired zone) the only thing that
I found myself concerned with in the final part o[ the approach was the
airspeed) and it bled off that time to a little less than 120 knots at touchdown.

3. Atmospheric disturbances - You can feel the ballooning from the angle of
attack gust

4. Special pilot techniques - No special techniques. I did not trim during the
approach. I tried just to fly and close the loop with attitude, conventional
technique.

D. Pitch Ratings

I. Approaches = 3

2. Flare and Touchdown - 3

3. Overall - 3 = Mild unpleasant deficiency was airspeed control

4. PIO Rating - 1

D-16



DATE: 1217/g5 TURB: Light PILOT: Bail
FLT: g96 OVERALL PR: 6 CONFIG. #: 3

A. Initial Overall Impression - The biggest thing that really jumped at me was the
airspeed control. It was all over the place. I had to be looking right at it. Even
when I was looking at it, it wasn't easy to put it right on an airspeed. It did not
have that instinctive feel of a real airplane - Atari game feel.

Be Approach

1. Initial/Final response to control inputs - As far as changes in attitude, I did

not have any complaint with that. I could do that fairly tightly.

. Flight path control - That also was all over the place. I seem to be varying

quite a lot on the flight path control without nailing it, and watching airspeed
was enough trouble.

3. Pitch attitude control - Was fine

4. Airspeed control - Was the biggest problem

5. Offset correction - That did not seem to trigger anything out of the ordinary

6. Atmospheric disturbances - No problem

. Special pilot techniques - It was a rate command, so I'd make a change and
watch the airspeed closely and then once I got it coming down and had the
right approach to the flare, I'd just kind of held what I had. Didn't make any
big movements, maybe just a smooth one near the end.

C. Flare and Touchdown

I. Pitch attitude and flight path control - The pitch attitude was no problem.
The flight path control seemed to be under control alright near touchdown.

. Control of touchdown parameters - The biggest thing was trying to get the
airspeed right. It looked like the flare was going to work out all right, but
the first time I didn't realize how slow I was.

. Atmospheric disturbances - That might have been what started the airspeed
problem

. Special pilot techniques - Watch the airspeed closely, make very smooth
corrections, and a minimum of them close to the ground. It took a different
technique and I had a learning curve, so by the second approach I knew what
to watch. It didn't have a normal settling feel. Used somewhat of a pulsing
technique.

D, Pitch Ratings

I. Approaches - 6 - Velocity and flight path control problems on the approach
2. Flare and Touchdown - 6 ° Though I did not have flight path control problems

once I got down to where I could see the ground.
3. Overall - 6
4. PIO Rating- 1
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DATE= ! 2/20/85 TURB= None PILOT= Meyer (Germany)
FLT= 909 OVERALL PR: 2 CONFIG. 4/= 3

A. Initial Overall Impression - Aircraft was easy to fly, it was a Level I.

B. Approach

l o Initial/Final response to control inputs - Good

2. Flight path control - No problem

3. Pitch attitude control - Good

/_. Airspeed control - Good

5. Offset correction - Good

6. Atmospheric disturbances - None

7. Special pilot techniques - None, other than quite a difference in trim (from
till and 12). This time I had to trim quite more.

C. Flare and Touchdown

1.

2.

Do

Pitch attitude and flight path control - No problem

Control of touchdown parameters - I would have liked to have touched down
earlier on the first one_ maybe I should have pushed a little bit. I flared a
little bit long on that one.

3. Atmospheric disturbances - None

4. Special pilot techniques - None

Pitch Ratings

1. Approaches - 2

2. Flare and Touchdown - 2

3. Overall - 2

4. PIO Rating - I
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DATE: 12/7/85 TURB: Light PILOT: Person
FLT: 895 OVERALL PR: t_ CONFIG. #:

Ao Initial Overall Impression - It looks like a rate command short term/attitude
command long term.

B. Approach

I. Initial/Final response to control inputs -

2. Flight path control = Relatively simple. I held the forces for a long time,
then beeped them off with the trim, as I don't like to hold them.

. Pitch attitude control - You're able to make little attitude changes. For little
stick inputs you get little attitude changes, it just takes a relatively long time
to get there. For bigger attitude changes you use bigger stick inputs. It
seems to take about the same time to get there. That part is fairly predictable.

_. Airspeed control - Is more difficult than I would like.

5. Offset correction - Easy

6. Atmospheric disturbances - Didn't cause any problem

1 Special pilot techniques - None except you have to trim the airplane in the
approach and you have to pull on it in the flare.

C. Flare and Touchdown

I.

2.

3.

_u

Pitch attitude and flight path control - Relatively straight forward

Control of touchdown parameters - Desired

Atmospheric disturbances - Didn't seem to be as easily disturbed, as some of
the other airplanes have been.

Special pilot techniques - None. If you look at the traces in the flare, you'll
find that there was an overall level of pull and then some relaxing during the
pull, not an oscillation, some modulating of force and stick position in the
flare. Some relaxing, then continuing of pull.

D. Pitch Ratings

I. Approaches - 4

2. Flare and Touchdown - 2

3. Overall - _ - But note that for flare and touchdown the attitude control was good

4. PlO Rating - 1
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DATE: 12/12/85 TURB: None PILOT: Ball
FLT: 900 OVERALL PR: 2 CONFIG. 41: 4

A. Initial Overall Impression = The nicest feeling of the ones today (others were #20,
1, 2). Felt more natural. It took a little trimming. I'd look away for great periods
of time and come back and it was right where I expected it to be.

B. Approach

1. Initial/Final response to control inputs - Felt good, both of them

2. Flight path control - E&sy

3. Pitch attitude control - Easy. Forces were just the way I prefer them

4. Airspeed control - When I was off, I knew I was off, as a result it was easy
to keep it in the ball park, without staring at the instrument.

5. Offset correction - Was no problem

6. Atmospheric disturbances - None on the approach

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Fine

2. Control of touchdown parameters It felt like I knew I was right where I
wanted to be, and it was a much better feeling airplane.

3. Atmospheric disturbances - Over the overrun I felt a little surge, but no
problem to correct for it.

4. Special pilot techniques = None

D. Pitch Ratinl_s

I. Approaches - 2

2. Flare and Touchdown - 2

3. Overall - 2

4. PIO Rating - 1
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DATE;
FLT:

A.

Be

l/g/g6 TURB: Light to moderate PILOT: Smith
915 OVERALL PR: @ CONFIG. #: @

Initial Overall Impression - I was not real happy with the initial response. It just
didn't seem very responsive. Better than the last one though (configuration //25).

Approach

I. Initial/Final response to control inputs Initial response I felt was a little
delayed, but the final response was not really effected by it.

. Flight path control - Not effected either. You get into controlling the flight
path by pumping the stick. The response was fast enough that you don't
overcontrol the pumping and effect the flight path, so you can iterate on the
flight path quite accurately.

3. Pitch attitude control - Was satisfactory

4. Airspeed control - OK

5. Offset correction - OK

J Atmospheric disturbances - Commented on in earlier configurations today
(realistic but did not bother him)

7. Special pilot techniques - Pulsing techniques on the stick to control flight path

C. Flare and Touchdown

Io Pitch attitude and flight path control - In pitch attitude control, I tended to
not quite get the response, so I couldn't fly in a nice smooth linear fashion, I
had to kind of pulse the airplane, and I could achieve adequate flight path
control in the process.

2. Control of touchdown parameters - I thought was reasonable

3. Atmospheric disturbances - Not a factor

. Special pilot techniques - Already commented on this (pulsing technique, couldn't
fly smoothly)

D. Pitch Ratings

I. Approaches - 4 - I was just a little bothered by the initial pitch response

2. Flare and Touchdown - 4

Overall - 4

PIO Rating - 2 - Reflects that pulsing technique requirement, really no big
overcontrol.
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DATE: 12120/85 TURB: None PILOT: Meyer (Germany)

FLT: 909 OVERALL PR: 5 CONFIG. #: 8

A. Initial Overall Impression - I preferred the response of the others (#11, 12, 3)

concerning the sensitivity. I didn't like this one. It was too sluggish.

B. Approach

1. Initial[Final response to control inputs - Required improvement, they were

rather poor

2. Flight path control - Poor

3. Pitch attitude control - Was possible

4. Airspeed control - No problem

5. Offset correction - No problem

6. Atmospheric disturbances - None

7. Special pilot techniques - I needed a lot of elevator travel

C. Flare and Touchdown

I. Pitch attitude and flight path control - Medium, sluggish

2. Control of touchdown parameters - On the second one I was only lucky just

to have pulled a little bit and at the right moment. The first one was more

typical for this type of control.

3. Atmospheric disturbances - No influence

t). Special pilot techniques - None

D. Pitch Ratings

I, Approaches - 5

2. Flare and Touchdown - 5

3. Overall - 5 - Due to high forces

4. PlO Rating - 1
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DATE: 1110186 TURB: Light PILOT: Person
FLT: 91g OVERALL PR: 6 CONFIG. #: 5

Ao

Be

Initial Overall Impression - That was certainly better than the last two we had
(configuration #II and #12). It was controllable. It's a manageable kind of an
airplane, but not one that I'd particularly like. It feels sort of like a rate
command/attitude hold with an attitude rebound on it, which keeps you in the
control loop a lot more than I like to stay in the control loop.

Approach

lo Initial/Final response to control inputs - It seemed to have fairly good initial
response but it did seem like I was able to manage the flight path control as
well I would like to manage it. I think it was probably because the attitude
control wasn't as tight as I'd like it to be. When you get one of those with
the attitude rebound in it, you have to keep tickleing it all the time to do
what you want it to do. You can't really nail an attitude. You can't stay in
it, like a normal airplane, and if you get out of it) it goes somewhere you
didn't really want it to be. So you got to keep playing with it all the time.
I think this is the same problem that comes up in the control of the touchdown.

2. Flight path control -

3. Pitch attitude control - Loose, is a good term for it. Always had to play with it.
4. Airspeed control - Not too bad once I got on, however, it felt like I had a

hard time getting on speed. The corrections were not easy on the airspeed.
5. Offset correction - Not difficult

6. Atmospheric disturbances - Because the attitude system was loose, the airplane
would balloon and change pitch attitude

7. Special pilot techniques - (see initial/final response)

C. Flare and Touchdown

I. Pitch attitude and flight path control - Attitude control in the flare wasn't
bad. Flight path angle control - I didn't seem to be able to get the airplane
to keep coming down like l wanted it to. It was a kind of a push the airplane
on to the ground to get it to land where I wanted it.

. Control of touchdown parameters - The first one was in the desired, but the
second was long, and I had to push the airplane to get it on the ground, and
my throttle was all the way off for those.

3. Atmospheric disturbances-

4J Special pilot techniques - It's not a nice rate command/attitude hold and not

a normal airplane. It's one you could almost do the job with, but not quite.
I can't stay in the system, and I can't stay out of the system, I got to keep
worrying the airplane to get it to do what I want it to do. You did have to
push it to touchdown.

D. Pitch Ratings

I. Approaches - 4
2. Flare and Touchdown - 6
3. Overall - 6

4. PIO Rating - 3 - No tendency to PIO, but a tendency to bobble
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DATE: 12/12/85 TURB: None PILOT: Ball
FLT: 900 OVERALL PR: 6 CONFIG. #: 5

mo InitialOverall Impression - Unnatural, I didn'tcare too much for this. The approach

took a lot of forward pressure to get it down to the glideslope,and I was working
fore and aft a lot. On the second one it seemed to hold it fine but on the first,

especially when I was correcting back, overshooting, I didn't care for it. Flared

both times and landed long. Good touchdowns but long.

B. Approach

II Initial/Final response to control inputs - This is the first one I noticed, when
I'd put in an input and see what that response was, and think that everything
was all done, and then it would tend to continue on for a little bit. I'd put in
an input and the response would start, but then it would continue longer than
I expected it to. Only one that noticeably did that.

2. Flight path control - Not good, was spongy when trying to get back on glideslope.

3. Pitch attitude control - Pitch attitude was not great, but it was flight path that

I was having the biggest problem with

4. Airspeed control - Was one that I was watching, and since the forces came

in rather strangely, I had to monitor it rather closely

5. Offset correction - No problem

6. Atmospheric disturbances - Coming down final, I don't believe there were any.

o Special pilot techniques - Probably would take some. I'd have to fly it some
more, because none of the normal techniques seem to be getting the job done.
I don't know what that special technique might be, but it would require it.

C. Flare and Touchdown

. Pitch attitude and flight path control - Attitude, I did not notice a problem
with. Flight path control. I didn't care for at all. I never really felt where
it was going to touchdown. It was kind of a surprise.

. Control of touchdown parameters - Poor, long both times, I was not connected
to the airplane as tightly as I'd like to be. I didn't have a lot of confidence
of right where every part of the airplane was.

.

4.

Atmospheric disturbances - Got into the overrun, and the disturbance killed
my nice flight path I thought I had going, and I had to recover from it and
never really had it squared away the way I like them. I bail..ned.

Special pilot techniques - I had to just keep working in making the airplane
go where I wanted it to. It wouldn't take care of itself. I was having to push
and pull and force it to go where I wanted it to,which I didn't car_ for.

D. Pitch Ratings

1. Approaches - 5
2. Flare and Touchdown - 6
3. Overall - 6

4. PIO Rating - 3
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DATE: 12/20/85 TURB: None PILOT: Meyer (Germany)
FLT: 909 OVERALL PR: 3 CONFIG. It: 5

A. Initial Overall Impression - Easy to control inspire of my performance which was
long on first one which could be due to the tail wind component (6 knot).

B. Approach

I. Initial/Final response to control inputs - Good

2. Flight path control - Good

3. Pitch attitude control - Good

4. Airspeed control - No problem

5. Offset correction - No problem

6. Atmospheric disturbances - None

7. Special pilot techniques- None

C. Flare and Touchdown

I. Pitch attitude and flight path control - No problem

2. Control of touchdown parameters Expected it to touchdown but it floated
and made landings longer than expected.

3. Atmospheric disturbances - No influence

4. Special pilot techniques - None

D. Pitch Ratings

I. Approaches - 3

2. Flare and Touchdown - 3

3. Overall - 3 - Even though performance was not desired, felt that was due to
tail wind (safety pilot noted tail wind was same for all configurations today
and he did not have the trouble on some of the others).

4. PIO Rating - 1
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DATE: 1/9/86 TURB: Light PILOT: Person
FLT: 916 OVERALL PR: 9 CONFIG. 41: 5 (plus 200

extra delay)

msec

A. Initial Overall Impression - It's a rate command/attitude hold airplane with fairly
high gain in terms of gearing. It has a time delay in there which is disagreeable.

B. Approach

I. Initial/Final response to control inputs -

. Flight path control -On the approach it's no problem, you can make little
jab inputs into the system and stay within a quarter of a dot.

3. Pitch attitude control - Really is not a problem there, just make little jab
inputs for changes of half a degree at a time.

4o Airspeed control - Was about 5 knots high in the approach, but with the winds
the way they are (22-24 knots headwind) I'm not concerned with what the
airspeed's doing. It was stable at about 13g knots.

5. Offset correction - Once again I feel that as I come off the offset that l
sink, and then I get the gust that lifts me back up.

6. Atmospheric disturbances -

7. Special pilot techniques - With the very high gain and very tight attitude sta-
bility once you get out of the loop, you could almost fly this airplane open loop.

C. Flare and Touchdown

I. Pitch attitude and flight path control - On the first approach I realized I was
going to be a little long, and I also realized from the approach that the
airplane was going to be very difficult to land. But if I landed it long, and
I wasn't terribly concerned about anything other than the sink speed and
attitude at touchdown, that I could do the job with it. I realize you can't do it
if you try to put it on the spot.

. Control of touchdown parameters - The first time was OK, because I did not
force myself to hit the spot. But as soon as you force yourself to hit the
spot like I did on the second one9 you induce the tendency to PXO the airplane
which is obviously there.

.

4.
Atmospheric disturbances - No problem
Special pilot techniques - If you want to let the airplane go beyond the spot,
no problem. But it you want to hit the spot you really have to be super
tender with it, or you will PIO.

D. Pitch Rating_s

I. Approaches - 3 - No problem
2. Flare and Touchdown = 9 - worse than the last one (#25). Even though I don't

like heavy airplanes, once it gets that light, crisp, with that time delay)then
the tendency to PIO and get in trouble increases.

3. Overall - 9

4. PIO Rating - 6
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DATE:
FLT-

12/7/85 TURB: Light PILOT: Person
g95 OVERALL PR: 2 CONFIG. #: 6

A.

B.

Initial Overall Impression - This is one that I like. It's a snappy rate
command/attitude hold type system, like on autopilot on the approach. Very good

open and closed-loop.

Approach

1. Initial/Final response to control inputs - Good initial response with very
predictable attitude response.

. Flight path control - The flight path seems to respond to the attitude changes.
It's just a nice airplane to fly, so you could fly down the glideslope with little
pulse type inputs without much trouble. Generally when I was trying to track
there, I was within a 1/2 dot.

3. Pitch attitude control - Very responsive and predictable in terms of its attitude
control.

to Airspeed control - The speed seems to be relatively stable with small changes
in attitude and it doesn't drift off speed.

5. Offset correction - Simple

6. Atmospheric disturbances - Some turbulence on the approach, I'd characterize
as light, but it still wasn't a problem.

7. Special pilot techniques - It's a rate command/attitude hold system, and you
tend to pulse it or make very small inputs in a ramp or step type manner.

C. Flare and Touchdown

1. Pitch attitude and flight path control -

2. Control of touchdown parameters - Very good, probably the first one was the
best to date in terms of sink speed and overall control.

3. Atmospheric disturbances-

4. Special pilot techniques - Requires going through the detent. On the last and
perhaps the first approach there may have been at least one or two down
pulses. I don't consider that a PIO, it's just the technique required to flare
that kind of airplane.

D. Pitch Ratings

I. Approaches - 2

2. Flare and Touchdown - 2

3. Overall- 2

_. PIO Rating - 1

D-27



DATE: 12/13/85 TURB: Light PILOT: Ball
FLT: 903 OVERALL PR: B CONFIG. t/: 6

AQ Initial Overall Impression - Approach was not easy, the landing seemed quite easy.
Forces were high in the approach.

B. Approach

. Initial/Final response to control inputs - I did not care for it, particularly for
the flight path control. Put an input in and it seemed to take a long time
before it started to correct. And when I wanted to hold altitude sometimes

it didn't, and sometimes when I wanted to initiate a descent, it wanted to
hold altitude for a while.

2. Flight path control - So that tells you flight path control was the worst part
about that one, it was sluggish.

3. Pitch attitude control - By itself, other than taking higher forces than some
of the other ones, it wasn't too bad.

4. Airspeed control - Was more difficult, had to watch it all the time.

5. Offset correction - Didn't notice too much difference on that.

6. Atmospheric disturbances - When I got in close, it changed the flight path a
little bit. When I had to make my correction, I felt that real sluggishness.

1 Special pilot techniques - Overdrive more than I would like to, just trying to
hurry things along a little bit.

C. Flare and Touchdown

I. Pitch attitude and flight path control - Didn't notice any problems with the
pitch attitude. The flight path control turned out both landings to be quite
reasonable. Smoother landings than what I anticipated.

2. Control of touchdown parameters - In the middle of desired, so I can't complain
about the accuracy of it. It was easy, the flare and touchdown.

3. Atmospheric disturbances-

4. Special pilot techniques - Watching airspeed closely and pushing a little bit to
get the flight path the way I wanted it. It took some forward pressure to get
it down.

D. Pitch Ratings

1. Approaches - 6 - The worst part due sluggish flight path control. I had to
overdrive it so much.

2. Flare and Touchdown - 3 - Forward pressure and had to watch airspeed.

3. Overall - 6 - Due to approach portion

4. PlO Rating - 1
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DATE: 12/20/85 TURB: None PILOT: Meyer (Germany)
FLT: 909 OVERALL PR: 3 CONFIG. #: 6

A. Initial Overall Impression - Quite good flying aircraft.

B. Approach

I. Initial/Final response to control inputs - Good

2. Flight path control - No problem

3. Pitch attitude control - No problem

4. Airspeed control - No problem

5. Offset correction - No problem

6. Atmospheric disturbances - None

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control - No problem

2. Control of touchdown parameters - My performance was only on the adequate

side. Maybe I paid too much attention to making a smooth touchdown, and I
suppose that's why the touchdown point is on the far end of the required
performance.

3. Atmospheric disturbances - None

t_. Special pilot techniques - None

D. Pitch Ratings

I. Approaches - 3

2. Flare and Touchdown - 3

3. Overall - 3 - The performance was not good because I paid too much attention
to the touchdown (blamed himself and not the configuration, safety pilot noted
that he was able to make more precise landings on some other configurations)

4. PIO Rating - I
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DATE: 1/9/86 TURB: Light PILOT: Person
FLT: 916 OVERALL PR: 5 CONFIG. #: 7

A. Initial Overall Impression - My first impression with that airplane was that I liked
it very much. My final impression of it is I see no real correlation between the

flight path control and attitude.

B. Approach

1. Initial/Final response to control inputs - A good rate command/attitude hold
type airplane. There doesn't seem to be any time delay to give me any
problems. Sensitivity seems about right.

2. Flight path control - I couldn't understand it, the pitch attitude control was
OK but the flight path did not go with it.

3. bitch attitude control - There doesn't seem to be any problem there.
4. Airspeed control - Is no real problem, fairly good.
5. Offset correction - Easy to make.
6. Atmospheric disturbances - On the first one I felt the disturbance, I ballooned

up. I made what I'd call a normal flare for the airplane and the airplane
floated on down the runway.

7. Special pilot techniques - A good rate command attitude hold type airplane.
The approach tracking accuracy was very good, but I had to always be in the
loop screwing around with the airplane, because the flight path angle didn't
do what it should have done as a function of the attitude.

C. Flare and Touchdown

. Pitch attitude and flight path control - The pitch attitude control is good.
The flight path control on the first one I just completely didn't understand.
The throttles were all the way back at idle, the airplane was, in what I thought,
a landing attitude, and it just floated on down the runway all by itself. On
the second one I learned from the first one, and I decided to fly the airplane
all the way down to the runway, and it took a push to get down and it touched
down like I wanted it to, and I thought the touchdown on the second one was
very good, the best today.

2. Control of touchdown parameters - First floated long, second had a good
touchdown but had to push it down.

3. Atmospheric disturbances -

Special pilot techniques - Fly it like a rate command/attitude hold, and in
addition to that, you have to go back and figure out what to do with the
airplane because you've screwed up the flight path response. If they build
electric airplanes like that I won't like them, but not because of what you've
done to the attitude response, but because of what you've done to the flight
path response.

D. Pitch Ratings

I. Approaches - 4
2. Flare and Touchdown - 5

3. Overall - 5 - I like the attitude response but the flight path did not do what
it was supposed to.

4. PIO Rating - I
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DATE: 12/7/g5 TURB: Light PILOT: Ball
FLT: g96 OVERALL PR: 5 CONFIG. #: 7

A. Initial Overall Impression - The airspeed control was certainly better than the last
one (#3), however, it still took a lot of monitoring. The glide path was not as big
a problem, particularly when I got established initially. If I got off and had to
get back, then [ seemed to be searching around some.

Bo Approach

I. Initial/Finalresponse to control inputs - As far as attitude, that was fine.

The initialresponse seemed to be quick, as soon as I put it in I saw the

correction.

2. Flight path control - That was adequate, I had no problem with that.

3. Pitch attitude control -

_. Airspeed control - Beared some watching, but it was a little better the one
before.

5. Offset correction - Didn't bother me too much.

e Atmospheric disturbances -It bothered me mostly in getting off airspeed,
making me slow. When I'm back trying to get my flight path where I want it,
I'm losing track of the speed, and I'm not getting any help at all through the feel.

7. Special pilot techniques -

C. Flare and Touchdown

lo

.

.

Pi.tch attitude and flight path control - I could get the attitude I wanted, and
sit and hold it fine. Flight path control was not too bad though once you get
behind it's hard to get back to correct.

Control of touchdown parameters - Airspeed control was difficult, it beared
some watching, and that may have caused me to lose the h-dot. Did not get
desired performance.

Atmospheric disturbances - May have started problems off. With the extra
workload there were too many things to watch at once.

Special pilot techniques - I did not have any, other than not making many
corrections down close and relying more on my instruments than I would if I
had a better feeling airplane.

D. Pitch Ratings

I. Approaches - 4

2. Flare and Touchdown - 5 - Airspeed is what threw me off most of the time,
no feel of being slow and had to rely on instruments.

3. Overall- 5

4. PIO Rating - I

D-D1



DATE: 12/20/85 TURB: None
FLT: 909 OVERALL PR: 2

PILOT:

CONFIG. #:

A. Initial Overall Impression - A good flyable aircraft.

B. Approach

1. Initial/Final response to control inputs - Good

2. Flight path control - Good

3. Pitch attitude control - Good

4. Airspeed control - No problem

5. Offset correction - No problem

6. Atmospheric disturbances - None

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Good

2. Control of touchdown parameters- Good

3. Atmospheric disturbances - No problem

4. Special pilot techniques - None

D. Pitch Ratings

1. Approaches - 2

2. Flare and Touchdown - 2

3. Overall - 2

4. PIO Rating - I

Meyer (Germany)
7
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DATE: 12/10/85 TURB: None PILOT: Ball
FLT: 898 OVERALL PR: 2 CONFIG. t/: 8

A. Initial Overall Impression = That was a nice flying airplane, no big complaints.

B. Approach

1. Initial/Final response to control inputs - Felt very natural.

2. Flight path control - Quite reasonable. I'm not having a lot of time on final
to get set) so my flight path control correction is a more difficult task, so

that's probably better (way to evaluate it).

3. Pitch attitude control - Good

4. Airspeed control - All right

5. Offset correction - As easy as [ could expect

6. Atmospheric disturbances -No problem

7. Special pilot techniques- Didn't need any

C. Flare and Touchdown

I. Pitch attitude and flight path control - The pitch attitude was fine) went where
I wanted it to. The only comment I had on the flight path control was that
it took a little forward pressure to put it down where I wanted it. If I had
just let it go, we would have drifted a little long. The nice thing putting it
forward like that, it just squeeked down both times.

2. Control of touchdown parameters - Quite easy

3. Atmospheric disturbances - Didn't bother me

4. Special pilot techniques -That slight forward pressure to put it right on the
spot. Didn't bother me) felt confident about it.

D. Pitch Ratinl_s

I. Approaches - 3

2. Flare and Touchdown - 2

3. Overall- 2

t_. PIO Rating- I
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DATE: 1/8/86 TURB: Light to moderate PILOT: Smith
FLT: 915 OVERALL PR: 2 CONFIG. #: 8

AI

Bo

Initial Overall Impression - (Only one approach, but felt he could give an evaluation).
It felt much more responsive, a more predictable airplane (than the previous
configuration #_).

Approach

lo Initial/Final response to control inputs - The initial response was obvious to
me. I could feel like I was getting something, answering my commands. Final
response was, therefore,good.

2. Flight path control - Good

3. Pitch attitude control - Good

Airspeed control - Not a problem, had a lot of excess workload to concentrate
on that.

5. Offset correction - No problem

6. Atmospheric disturbances - None

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Were good

. Control of touchdown parameters - I thought I could control the touchdown
parameters very well. I couldn't really see in the low sun angles exactly
where the touchdown zone was9 but I controlled the sink rate well.

3. Atmospheric disturbances - Not a factor, was realistic.

Special pilot techniques - Found myself pulsing the airplane a little bit there.
A real good airplane I wouldn't have to do that. I'd just fly smoothly and
linearly.

D. Pitch Ratings

1. Approaches - 2

2. Flare and Touchdown - 2

. Overall - 2 Would still like lighter forces found myself pulsing a little but
overall it was a good airplane, significantly better than previous
one (t14)

4. PlO Rating - 1
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DATE: 12/20/85 TURB: None PILOT: Meyer (Germany)
FLT- 910 OVERALL PR: 2 CONFIG. #: g

A. Initial Overall Impression - Good flyable airplane

B. Approach

1. Initial/Final response to control inputs - Nice and smooth, the aircraft is doing
what I want.

2. Flight path control - No problem

3. Pitch attitude control - No problem

4. Airspeed control - No problem

5. Offset correction - Easier this time (second approach) as I did it earlier (first
time was late due to g knot tail wind).

6. Atmospheric disturbances - No influence

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control - OK

2. Control of touchdown parameters - Within limits, good

3. Atmospheric disturbances - None

#. Special pilot techniques -,None

D. Pitch Ratings

1. Approaches - 2

2. Flare and Touchdown - 2

3. Overall - 2

#. PlO Rating - 1
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DATE: I/I0/$6 TURB: Light PILOT: Person

FLT: 918 OVERALL PR: 3 CONFIG. #" 9

A. Initial Overall Impression - It's fairly easy to fly. It seems to fly more like a

conventional airplane. Initially I thought I was having more trouble with the

airspeed but I eventually got it sorted out.

B. Approach

I. Initial/Final response to control inputs - The response to my control input
seems to be fairly quick and predictable.

2. Flight path control -Very good

3. Pitch attitude control - Precise

4. Airspeed control - On the first got fast without knowing it. In the second

approach it was very good. l had to spend more time making inputs to the

throttle to keep the airspeed where I wanted.

5. Offset correction - Easy

6. Atmospheric disturbances - Was really pronounced in this one, that's probably
the most disturbance I have felt in terms of actually having to push the

airplane through the disturbance to keep it coming back down.

7. Special pilot techniques - The control techniques here was one of trimming
because I don't like to hold a force as I make the corrections. It was one

where you had to trim to keep the forces out.

C. Flare and Touchdown

I. Pitch attitude and flight path control - Seemed to be very easily controlled

both in terms of pitch attitude and flight path angle control.

2. Control of touchdown parameters - Desirable

3. Atmospheric disturbances - Again the disturbance really seemed to balloon the

airplane up and it changed attitude.

4. Special pilot techniques - None

D. Pitch Ratings

I. Approaches - 3

2. Flare and Touchdown - 3

3. Overall - 3 It doesn't feel as good to me as some of the others have, but

it's just a feeling. In terms of control there are no problems.

Down graded due to speed control problems. (Safety pilot had
to warn of offspeed many times.)

4. PIO Rating - I
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DATE: 12/20/85 TURB: None PILOT: Meyer (Germany)
FLT: 910 OVERALL PR: 5 CONFIG. #: 9

A. Initial Overall Impression - There is quite some heave without modification of pitch
as would be expected.

B. Approach

1. Initial/Final response to control inputs - Good

2. Flight path control - Easy

3. Pitch attitude control - Easy

4. Airspeed control - No problem

5. Offset correction - OK

6. Atmospheric disturbances - None

7. Special pilot techniques - None

C. Flare and Touchdown

1.

Do

.

Pitch attitude and flight path control = I could observe a heave. Flight path
control was good.

Control of touchdown parameters - The first one wasn't desired because of
this heave.

3. Atmospheric disturbances - Were not a factor.

4. Special pilot techniques - None

Pitch Ratings

I. Approaches - 4

2. Flare and Touchdown - 5

3. Overall - 5 Heaving without pitch and more heave than expected. I also had
to trim quite a lot and used larger pitch commands.

4. PIO Rating - l
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DATE: 1110186 TURB: Light PILOT: Person
FLT: 918 OVERALL PR: 2-1/2 CONFIG. #: I0

A. Initial Overall Impression - I like the way it flies very much in terms of attitude
response but the speed control is funny, I have to watch it more. It looks like one
of those rate command/attitude hold. There was never any attempt to trim. It's

a heavier airplane than some of the others wer% although there doesn't seem to
be much in the way of time delay.

Bo Approach

I. Initial/Final response to control inputs - For a transport type airplane the

response feels pretty good to me. The open loop stability is very good.

2. Flight path control - Glide slope .tracking accuracy is very good. The ability

to capture either from above or below and get back on was good.

3. Pitch attitude control - Very good

4. Airspeed control - I'm working harder on speed in this configuration than I
have in a lot of the others. Speed control was acceptable except I had to
work harder on it to do it. Had to spend more time making inputs to the
throttle to keep the airspeed where I wanted.

5. Offset correction - No problem

e

.

Atmospheric disturbances - Absolutely transparent, the airplane's attitude stays
right were it was, and there was no tendency for it to float up or bobble up.

Special pilot techniques - It's a rate command/attitude hold technique that
was applied - make an input then back out. Inputs seemed to be small and
the airplane response very predictable.

C. Flare and Touchdown

I.

2.

Pitch attitude and flight path control - I would say was very good.

Control of touchdown parameters - In terms of sink speed and attitude it
would be excellent. I'm sorry we landed short on that first one, but I'm not
going to down-rate the airplane because I didn't hit in the desired zone. It
was my fault and not the airplane's. I did on the second one (hit in the
desired zone).

3. Atmospheric disturbances - Don't seem to disturb the airplane.
4. Special pilot techniques - Rate command/attitude hold technique

D. Pitch Ratings

I. Approaches - 2-I/2
2. Flare and Touchdown - 2-I/2
3. Overall- 2-112 - It's better than the last one (configuration #9) and the only

deficiency was the airspeed, the little extra attention required to keep the
airspeed where I wanted.

4. PIO Rating - 1
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DATE: 12/20/85 TURB: None PILOT: Meyer (Germany)
FLT: 910 OVERALL PR: 3 CONFIG. #: 10

A. Initial Overall Impression - My initial impression was that of a heavy aircraft) and
it showed up in the level I area.

B. Approach

1. Initial/Final response to control inputs - It seems to me to be a heavy aircraft.

2. Flight path control - Good

3. Pitch attitude control - Good

4. Airspeed control - I had a drop in airspeed (on the second approach) about 20
seconds prior to touchdown, but it was correctable, without overshoot.

3. Offset correction - No problem

6. Atmospheric disturbances - None

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Good

2. Control of touchdown parameters - No problem

3. Atmospheric disturbances - None

4. Special pilot techniques - This time I pushed the aircraft down (to touchdown)
and it worked without increasing the touchdown acceleration.

D. Pitch Ratings

1. Approaches - 2

2. Flare and Touchdown - 3

3. Overall- 3

4. PIO Rating - I
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DATE: I/I0/86 TURB: Light PILOT: Person
FLT: 918 OVERALL PR: 7 CONFIG. t/: 11

Ae

no

Initial Overall Impression - I don't like it. It feels to me like an airplane that I
get more response out of the system than I want, and it overflies the attitude

that Itm looking [or. It's as though the damping is too light, although that's
probably not it, but thats what it looks like to me. Once I get out of the control
system it doesn't stop. It eventually stops) and if I use very little inputs I can make

it do what I want it to do. I[ I try to close the loop tightly around a specific
attitude as I did downwind on one, you'll note some definite PIOts as I close the
loop quickly and tightly on an attitude which I just cantt do.

Approach

1. Initial/Final response to control inputs - Tends to Oscillate in approach as well
as flare with tight control.

2. Flight path control - In the approach using a tiny pulse type technique, I can
fly with it, but I don't like it.

3. Pitch attitude control - Overshoots what I want in attitude.

4. Airspeed control - Once I got on, it didn't seem too bad, it seemed to take me
a long time to get on airspeed though.

5. Offset correction - Relatively easy

. Atmospheric disturbances - Not really very obvious, and I guess it's because
once you are out of the loop and the airplane settles down, it holds the attitude
fairly well.

. Special pilot techniques - Very tiny inputs and very much out ahead o[ the
airplane and on top of it, I don't like it (In the post flight debrief noted that
this configuration and III 2 were the only ones that really oscillated in the flare.)

• C. Flare and Touchdown

I. Pitch attitude and flight path control - The first approach using the tiny inputs
was OK.

. Control of touchdown parameters - The first approach using the tiny inputs
was OK, within the desired parameters) but it's not an acceptable touchdown.
On the second one I tried to stay tighter in the loop and be a little more
aggressive in [lying the airplane and I got into a PIO, as I thought it would.

3. Atmospheric disturbances -

@. Special pilot techniques - Use tiny inputs, pulse technique.

D. Pitch Ratings

I. Approaches- 5
2. Flare and Touchdown - 7
3. Overall - 7

4. PIO Rating - @ - The oscillation was not divergent, it was just there.
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DATE: 1/9/86
FLT: 917

TURB: Moderate
OVERALL PR: g

PILOT: Hadden (Lockheed)
CONFIG. #: 1 1

Ae

B. Approach

Initial Overall Impression -

I. Initial/Final response to control inputs - Good

2. Flight path control - Very good glide slope tracking

3. Pitch attitude control - Considering the turbulence, it was very good, stable

4o Airspeed control - Was poor, as I was having a difficult time getting the
airspeed down after I was 13 knots high. Required a lot of throttle motion to
do it, and once I get back, the speed control was sloppy.

Offset correction - I noticed that during the initiation and rolling out, when
I went to change my landing point from the ILS to the visual touchdown point,
I overcontrolled in pitch, and seemed to get a little PIO going. But as soon as
I backed out ot it, it stopped. So it was oversensitive in pitch and that goes
through to the flare.

6. Atmospheric disturbances-

7. Special pilot techniques -

C. Flare and Touchdown

I, Pitch attitude and flight path control - Pitch attitude, once you established it,
it was OK. The flight path control was poor. I thought it was overly active
you might say, I overcontrolled it. I had a difficult time getting the attitude
I wanted.

2. Control of touchdown parameters - Was pretty poor, long, not adequate. Got
into a very low frequency pitch PIO on both.

3. Atmospheric disturbances - That may have added to the problem.

4. Special pilot techniques - When I did overcontrol, just ease off on the control.
I was stairstepping down in the flare. In the one PIO I did get into I thought
it was pilot induced but after I let go of the control wheel it kept on nose
bobbling, so it was possibly in the airplane.

D. Pitch Ratings

lo Approaches - 5 - Because of the airspeed control, I was doing quite a bit with
the throttles.

. Flare and Touchdown - g - The airspeed control wasn't that bad in the flare,
it was just the pitch attitude.

3. Overall- g

4. PIO Rating - 4 - Not divergent, but kept oscillating after l let go.
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DATE= 12/20/85 TURB: None PILOT- Meyer (Germany)
FLT: 909 OVERALL PR: 2 CONFIG. #, 11

A. Initial Overall Impression - Sensitive in pitch, but this is a good response.
pitch trim also had high sensitivity which is good.

B. Approach

I. Initial/Final response to control inputs - Good

2. Flight path control - No problem

3. Pitch attitude control - No problem

#. Airspeed control - No problem

5. Offset correction - Good

The

6. Atmospheric disturbances - None

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Predictable, and the aircraft did what
I wanted it to do.

2. Control o[ touchdown parameters - OK

3. Atmospheric disturbances - None

4. Special pilot techniques - None

D. Pitch Ratings

I. Approaches- 2

2. Flare and Touchdown - 2

3. Overall- 2

4. PIO Rating - 2 - l had the feeling for a very slight PIO tendency on the
approach phase.

D-42



DATE: 1/10/86 TURB: Light PILOT: Person
FLT- 918 OVERALL PR: 9 CONFIG. #: 12

A. Initial Overall Impression = It's a real PIO prone airplane all around, anytime you
get into the loop and try to stay in the loop. And I don't mean when you fly it like
a conventional airplane, I mean even when you try to fly it like a good rate
command/attitude hold airplane. You can't stay in that loop either and do a good

job on the airplane.

B. Approach

I. Initial/Final response to control inputs - It's as though you get too much, an

overresponse for anything you put in. You get more out of it then you expect
to get out of it. I don't know if it's a time delay as you start into it or what,
but it's an absolutely unpredictable thing.

2. Flight path control - Not good
3. Pitch attitude control - Not good
4. Airspeed control - Not good
5. Offset correction - No lateral problem, but the pitch problem was always there.

. Atmospheric disturbances - If you are all the way out of the loop, then the
atmospheric disturbance is fairly mild. The ballooning wasn't in there a whole
lot.

o Special pilot techniques - Try to stay out of the loop. (In post flight debrief
noted that this configuration and #11 were the only ones that really oscillated
in the approach.)

C. Flare and Touchdown

lo Pitch attitude and flight path control - It's a floater. I thought maybe on
the last approach I could get it on the ground if I just got into the loop every
once in a while but I couldn't do anything with it. Attitude and flight path

control during the flare and touchdown - I'm not able to do them.

2. Control of touchdown parameters - We were not able to get it on the ground
(In PIO).

3. Atmospheric disturbances - Don't have any bearing.

t_. Special pilot techniques = I tried everyway I could to make it fly, but I just
couldn't make it do what I wanted it to.

D. Pitch Ratings

1. Approaches - 6
2. Flare and Touchdown - 9 - You just could not do the task, but sooner or later

you'ld come to the ground if you took the thrust off. It would not be on the
desired spot, but you could get it on the ground near the end of the runway.

3. Overall - 9
4. PIO Rating - 5 - Depending on how tightly you get into the loop, if you keep

on top of it you could just keep it going, but if you get aggresive with it, it

will diverge.

D-43



DATE: 12/20/85 TURB: None PILOT: Meyer (Germany)
FLT: 909 OVERALL PR: 6 CONFIG. #: 12

A. Initial Overall Impression = A Level II aircraft for the approach.

B. Approach

I. Initial/Final response to control inputs - There was some type of oscillation)
or overshoot.

2° Flight path control - Is possible

3. Pitch attitude control - Not too bad

@° Airspeed control - I had the feeling that I had to have about 10% more thrust
this time compared to last one (#11), but airspeed control is not a problem.

5. Offset correction - Good

6. Atmospheric disturbances- Were not felt

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - A little bit tricky or difficult.

2. Control of touchdown parameters - Difficult as well.

3. Atmospheric disturbances- None

4. Special pilot techniques - Didn't find any to make this flare phase better.

D. Pitch Ratin[_s

I. Approaches - 4

2. Flare and Touchdown - 6

3. Overall - 6

4. PIO Rating - 3 - I could observe a tendency for PIO's.
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DATE: 1/9/86 TURB:
FLT: 917 OVERALL PR:

Moderate PILOT: Hadden (Lockheed)
5-1/2 CONFIG. #: 13

a.

B. Approach

Initial Overall Impression -

lo

2.

.

4.

5.

Initial/Final response to control inputs - Good

Flight path control - Good, glide slope tracking better than last one
(Configuration #I).

Pitch attitude control - Good

Airspeed control - Fair because the turbulence was bounching me off.

Offset correction = No problem, except as I did roll out I did notice a little
tendency to overcontrol in pitch as I lined up on the runway and started
readjusting for the landing point.

6. Atmospheric disturbances - Is a factor today.

7, Special pilot techniques - None on the approach.

C. Flare and Touchdown

.

o

.

4.

Pitch attitude and flight path control - I thought there was a slight tendency
to overcontrol in pitch. As I started to flare I thought I had the flight path
going in the right direction and then I'd start to come back in pitch and I went
up more than I wanted to and I'd come back over on the nose.

Control of touchdown parameters - One time I think I hit on it, the next time
was long and there was a tendency to overcontrol in pitch.

Atmospheric disturbances -

Special pilot techniques - Ease off back out of loop on the pitch control when
you see you are overcontrolling. Slight stair-stepping in flight path on the
way down.

D. Pitch Ratings

I. Approaches - 3 - Pretty good considering the turbulence.

2. Flare and Touchdown - 3-1/2 - Due to tendency to overcontrol and the long
touchdown (on second approach).

3. Overall - 5-1/2

4. PIO Rating - l - No real oscillation, must overcontrol, rate was a little faster
than desired.
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DATE: 12/17/85 TURB: Light PILOT: Meyer (Germany)
FLT: 907 OVERALL PR: 9 CONFIG. 4t: 13

A. Initial Overall Impression - Had more problems, especially in the flare (PlO's). I'd

put it somewhere in level Ill. A big difference between approach and flare and
touchdown.

B. Approach

1. Initial/Final response to control inputs - No problems in approach

2. Flight path control - OK

3. Pitch attitude control - OK

4. Airspeed control - No problem

3. Offset correction - No prqblem

6. Atmospheric disturbances - No influence

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Poor, because of PIO. (Had low

frequency PIO in flight path, a heaving rather than a pitch PIO).

2. Control of touchdown parameters - Not adequate

3. Atmospheric disturbances - Didn't seem to be the reason for any of the
problems.

4. Special pilot techniques - Couldn't find any to overcome this (PIO).

D. Pitch Ratings

I. Approaches - 3

2. Flare and Touchdown - 9

3. Overall - 9 - Because of PIO's

4. PIO Rating - 3
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DATE: 1/10/86 TURB: Light PILOT: Person
FLT: 918 OVERALL PR: _ CONFIG. #: I_

A. Initial Overall Impression - My overall impression is that therets a very short rubber

band, in that when I pick up the airplane it makes if difficult for me to get it to
do exactly what I want it to do. The ability to do large things doesn't seem to
be difficult, like the capture of the glide slope. The ability to do really tight
things down near the ground is a little more difficult.

Be Approach

1. Initial/Final response to control inputs - There's something in the response I
don't like, maybe very sensitive with a time delay, like a short rubber band
and then a hard link.

2. Flight path control - The ability to do large things isn't difficult, like the
capture of the glide slope from the high side and getting back on it.

3. Pitch attitude control - I'm having some closed-loop problem with pitch attitude
control, but not a whole lot.

_. Airspeed control - Seems to very good on this one (compared to previous
configuration #9 and 10). Straight forward.

5. Offset correction - No problem
6. Atmospheric disturbances - Fairly transparent

. Special pilot techniques - Definitely a rate command/attitude hold response
from the airplane and yet it's one that you feel like you always got to be
thinking about, because you find during the approach a lot of little cycles that
I just put in at my own little sine wave frequency to see if the airplane was
responding and it wasn't as its got that short rubber band. Once I pick it up
the angular rate per unit input seems to be too high. And I don't like it.
I'm using a rate command/attitude hold technique but using it very tenderly.
It didn't seem like there was much of a time delay it it, but there was enough
there that I could oscillate the wheel with no apparent response to the airplane.

C. Flare and Touchdown

I. Pitch attitude and flight path control - Maybe I don't have the control over
the flight path angle that I'd like. Had some bobbles or reversals, maybe it
was too sensitive, could overcontrol it easily.

1 Control of touchdown parameters - On the second one it was time for it to
land and I finally pushed it on to the ground, it wasn't going to go down by
itself. Even though the parameters were good I didn't like what I did.

3. Atmospheric disturbances -

4. Special pilot techniques - It still is a rate command/attitude hold technique
to get it going. But you always have to be thinking about it.

D. Pitch Ratings

1. Approaches- 3
2. Flare and Touchdown - 4 Due to the initial response to my input
3. Overall - 4

4. PIO Rating - 3 - A tendency to bobble but not to really oscillate.
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DATE: 12/17/g5 TURB: Light PILOT: Meyer (Germany)
FLT: 907 OVERALL PR: 5 CONFIG. #: 1@

A. Initial Overall Impression = Adequate performance is attainable but some
improvements are necessary (had floating tendency). Again there is quite a big
difference between approach and flare and touchdown.

B. Approach

1. Initial/Final response to control inputs - OK on approach

2. Flight path control - OK

3. Pitch attitude control - No problem

O. Airspeed control - OK

5. Offset correction - No problem

6. Atmospheric disturbances - No problem

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Thats where my problems were, it has
to be improved.

2. Control of touchdown parameters - Not good, there was a long flare. The
nose stayed high and did not come down) and I floated long. I had throttles
at idle, and normally an aircraft touches down then, but this one was flying
and flying. I don't know the reason.

3. Atmospheric disturbances - None

4. Special pilot techniques - Couldn't find any, but maybe a technique would be
to push to get down.

D. Pitch Ratings

I. Approaches - 3

2. Flare and Touchdown -

3. Overall- 5

4. PIO Rating - 1
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DATE: 12113/g5 TURB: None PILOT: Ranz (Boeing)
FLT: 904 OVERALL PR: 2 CONFIG. #: 16

A. Initial Overall Impression - The flight path control is good. The stick force is a

little bit high) but with a little more trim activity it is easy to handle.

B. Approach

I. Initial/Final response to control inputs -

2. Flight path control - Good

3. Pitch attitude control - Reasonably easy

4. Airspeed control = No problem

5. Offset correction = No problem

6. Atmospheric disturbances - (Discrete gust) More pronounced than in any others
that I've seen, but it still seemed to be very controllable through that
atmospheric disturbance.

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control - OK, no problem, but forces a little

high in flare.

2. Control of touchdown parameters - They were OK

3. Atmospheric disturbances - Didn't see any there.

4. Special pilot techniques - None

D. Pitch Ratinl_s

I. Approaches = 2

2. Flare and Touchdown = 2

3. Overall- 2

4. PIO Rating - I
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DATE: 12/5/85 TURB: None PILOT: Person

FLT: g94 OVERALL PR: 2 CONFIG. #: 17 (I-2-2)

A. Initial Overall Impression- I like the way that airplanes flies. There were no

problems in the approach or landing. (In the post flight briefing, he noted that
compared to the other configurations on this flight (washouts), that this was the

best configuration for the approach portion).

B. Approach

o Initial/Final response to control inputs - The response to my input is predicable.

The gearing, or sensitivity, angular rate per unit stick inputs seemes to be

lower than some of the others, which may make it a little easier to fly, and

tendency not to overcontro[ it.

2. Flight path control - No problem

. Pitch attitude control - Absolutely no problem. What I did on that one was to

try and fly in level, as I came to the glide slope I made a 3 degree attitude

change, and it just locked right on the glide slope. I locked on I/4 dot high and
it just stayed there, I corrected it back there.

4. Airspeed control - No problem

5. Offset correction No problem

6. Atmospheric disturbances - Wasn't really obvious

7, Special pilot techniques It was a rate command/attitude hold airplane, and

you just have to fly it like one. Step in/step out, but I like to think of it more

as a ramp to a step, then a ramp out, and try to do it slowly.

C. Flare and Touchdown

1. Pitch attitude and flight path control - No problem

2. Control of touchdown parameters - Pretty good on the second one, maybe a
little bit harder than I wanted on the first.

3. Atmospheric disturbances - Didn't upset the airplane too badly.

Special pilot techniques - It tends to require a finger tip kind of input, a

tender input to the airplane, and I've got my arms firmly locked on the arm

rests so I know what I'm doing to it.

D. Pitch Ratings

I. Approaches - 2

2. Flare and Touchdown - 2 - No tendency to float.

3. Overall - 2

4. PIO Rating - 1
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DATE: 12/10/85 TURB: None
FLT: 898 OVERALL PR: 3

PILOT: Ball
CONFIG. #: 17 (I=2=2)

Ao

B. Approach

Initial Overall Impression - It was fine, no big complaints

Io

o

3.

4.

6.

7.

Initial/Final response to control inputs = Awful quick but it wasn't any problem,
I was able to get it to where I wanted it to be without too much trouble.

Flight path control = Fine

Pitch attitude control = No problem

Airspeed control - I got awful slow there without feeling it) that was the only
thing I noticed.

Offset correction = No problem

Atmospheric disturbances = No problem

Special pilot techniques - None

C. Flare and Touchdown

1.

Q

e

Pitch attitude and flight path control - On the first it wasn't a problem) but
on the second by moving the throttles forward to catch a slow airspeed, it
came booming through and we ballooned, but the pitch attitude was no problem.
The flight path control on the first wasn't anything) and on the second I put
that anomoly in (ballooned), but I recovered easily and got it down OK.

Control of touchdown parameters = Within desired. The first was very easy
and the second was really a different task as far as the touchdown went.

Atmospheric disturbances = That may have been the thing that got my airspeed
off.

4. Special pilot techniques - Didn't use any.

D. Pitch Ratings

1. Approaches - 3

2. Flare and Touchdown = 3

3. Overall = 3

4. PIO Rating - 1
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DATE: 12/15/85 TURB: Light to moderate PILOT: Smith
with real gust near overrun.

FLT: 908 OVERALL PR: 2 CONFIG. #: 17 (1-2-2)

A. Initial Overall Impression - The conditions we are flying in, we got crosswinds and
some turbulence, I don't think the turbulence bothers me, and the level of crosswinds
we have (5 Kt not canceled) just makes things interesting. The lateral/directional
starts to show up_ but I'm going to ignore that.

B. Approach

I. Initial/Final response to control inputs - The pitch was fin% but the lateral
was not as quick or predictable in the crosswinds as I'd like it. But I'm not
going to account for that in the ratings_ it didn't interfere with my pitch control.

2. Flight path control - Good

3. Pitch attitude control - Good

4. Airspeed control - OK

5. Offset correction - Didn't bother me

6. Atmospheric disturbances - Clearly present, they add realism to the task.

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Good

2. Control of touchdown parameters - [ could achieve desired performance_ [ had
good control of touchdown.

3. Atmospheric disturbances - Same as for approach.

4. Special pilot techniques - Same as for approach.

O. Pitch Ratings

1. Approaches- 2

2. Flare and Touchdown - 2

3. Overall- 2

0. PIO Rating - 1
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DATE: 12/13/85 TURB: Taped turbulence PILOT: Ranz (Boeing)
(5 ft/sec) - light to moderate

FLT: 904 OVERALL PR, _ CONFIG. #: 17 (1-2=2)

A. Initial Overall .Impression - Workload has defintely gone up with the turbulence.

The throttle (speed model-following) coming out of that thing seems to be a little
disconcerting and it also seems to have an effect on flight path.

B. Approach

I. Initial/Final response to control inputs - Stick forces are a little bit high) and

there seems to be some sponginess.

2. Flight path control - You had to work on it fairly tight to stay where you want.

3. Pitch attitude control = Same as for flight path.

4. Airspeed control - A lot more loose) a lot more trouble with it.

5. Offset correction - No real problem.

6. Atmospheric disturbances - In this turbulence) I seem to be getting some lateral

gusts also (used taped 5 ft/sec vertical and lateral turbulence).

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control = More difficult with turbulence.

2. Control of touchdown parameters- More difficult

D.

3. Atmospheric disturbances -

4. Special pilot techniques -

Pitch Ratings

I. Approaches - 4

2. Flare and Touchdown -

3. Overall- t$

4. PIO Rating - 1
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DATE: 12/13/85 TURB: None
FLT: 904 OVERALL PR: 2

PILOT: Higgins (Boeing)
CONFIG. #: 17 (1-2-2)

A. Initial Overall Impression - It took very little attention, was very easy to fly on
the approach as far as I was concerned.

B. Approach

I. Initial/Final response to control inputs - I liked it.

2. Flight path control - The glide path control was easy enough that you could
spend time getting your speed right.

3. Pitch attitude control - Also very easy.

4. Airspeed control - Since you didn't have to work the flight path control that
hard, it was also easy.

5. Offset correction - Was good.

6. Atmospheric disturbances - Didn't bother me, just flew right through them.

7. Special pilot techniques-

C. Flare and Touchdown

I. Pitch attitude and flight path control -

. Control of touchdown parameters - If you accept the descent rate for touchdown
it's easy but when trying for a super smooth one you have to push a little bit,
and getting a smooth touchdown seemed a little difficult.

3. Atmospheric disturbances -

_m Special pilot techniques - On the first approach in terms of technique for
landing, I think all I did was set up a descent rate, or flight path angle that
felt comfortable and then just leave it alone. I'm not sure that technique
would work for the kind of a landing that an airline pilot tries for, which is
a smooth kiss on the ground. Most of them try for a zero rate of descent
at touchdown. On the second one I tried for a zero h-dot and floated a bit.

D. Pitch Ratings

1. Approaches- 1

2. Flare and Touchdown - 2 - The flare portion is good and easy and the touchdown,
if a person accepts that kind of landing (firm) then it's good.

3. Overall- 2

4. PIO Rating - 1

D-54



DATE: 1/8/86 TURB: Light PILOT." Person

FLT: 914 OVERALL PR: t) CONFIG. #: 17 ÷ Lead/Lag
(4-2-2)

A. Initial Overall Impression - None today (17 + Lead/Lag and time delay/sensitivity

variations on them) flew as good as ones before holiday break (configurations based
on B). It's a rate command attitude hold airplane. The overall gearing between
me and the airplane is less than I'd like. It's a non-responsive kind of an airplane.

B. Approach

I. Initial/Final response to control inputs - The initial response to my input seems
to be pretty good but it kind of dirbbles off fairly quickly to a very low rate_
so that I don't like the attitude rate response I get out of it.

2. Flight path control - I don't feel I do as good a job on the flight path that I'd
like to do_ however_ I didn't seem to have trouble in the flare. You don't
really have any trouble with it but it's not an airplane that is very nice to fly.

3. Pitch attitude control - Rate builds up then dribbles off.

$. Airspeed control - Very good up and away and on the approach in the acceptable
region.

5. Offset correction - No problem

6. Atmospheric disturbances - Not really obvious, the aircraft is fairly solid out
of the loop.

7. Special pilot techniques - Because of the response of the airplane, the change
in the pitch rate response, you can almost fly it like a regular airplane_ but
not quite. It doesn't fly like you'd like a rate command/attitude airplane to
fly, and yet it doesn't fly like a real airplane.

C. Flare and Touchdown

l. Pitch attitude and flight path control - [ didn't have any trouble at all.

2. Control of touchdown parameters - In desired region.

3. Atmospheric disturbances - Wasn't vivid.

4. Special pilot techniques - (See above.)

D. Pitch Ratings

1. Approaches - 4 - Due to poor glideslope tracking.

2. Flare and Touchdown - 3 - Slight bobbles in pitch in first approach but they
were gone in the second after [ knew what kind of airplane l had. I adapted to
it in one approach.

3. Overall -

4. P[O Rating - 1 - Slight bobbles in pitch but not a PIO.

D-55



DATE:
FLT:

1217/$5 TURB: Light PILOT: Ball

g96 OVERALL PR: 3 CONFIG. /I: 17 + Lead/Lag
(_-2-2)

AB

Bo

Initial Overall Impression - I'm still having that Atari game feeling of having to
watch the airplane much closer. I don't get as much from the feel of the airplane
as I'd like_ but 'it's definitely easy to get the performance that I got.

Approach

I. Initial/Final response to control inputs - No complaints, one to one relationship.

t Flight path control - Fairly good, once I got on the glideslope, it held it very
well, and it took very little correction to get it back if it did get off.

3. Pitch attitude control - Fine

4. Airspeed control - I'm watching it closer. It's still not great but it's reasonable.

5. Offset correction - It seems like as soon as I start that offset correction I'm
getting slow, and don't know why.

6, Atmospheric disturbances - I'm seeing a little shot in there and it's disturbing
what I had set up.

, Special pilot techniques - Before I was going down and holding it off and
holding it off, and I've clarified my technique this time which may have helped
my performance. I'm flying a single approach angle opposed to coming down
and holding if off and letting it settle.

C. Flare and Touchdown

I. Pitch attitude and flight path control - Already mentioned this above.

2. Control of touchdown parameters - Easy to do, partially due to the technique
of making one constant approach as opposted to coming down and holding it'off.

3. Atmospheric disturbances -

4. Special pilot techniques -

D. Pitch Ratin[_s

I. Approaches- 3

2. Flare and Touchdown - 3

3. Overall - 3

#. PIO Rating - 1
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DATE: 12/13/85 TURB: Taped turbulence PILOT: Ranz (Boeing)
(5 ft/sec) - light to moderate

FLT: 904 OVERALL PR: 3 CONFIG. #: 17 + Lead/Lag
(4-2-2)

A. Initial Overall Impression = Favorable. A lot of stick force, but once you put it

in place it seems fairly stable. Forces are a little bit higher than I like them, but
the response seems to be pretty good. I like that kind of control law.

B. Approach

1. Initial/Final response to control inputs - It seems to respond well to inputs

even though the forces are a little higher than I would like.

2. Flight path control - Easy in that turbulence.

3. Pitch attitude control - Very solid

4. Airspeed control - More workload in the airspeed control but I expect that
was due to the turbulence.

5. Offset correction - Not a problem

6. Atmospheric disturbances - The whole thing is kind of disturbed.

7. Special pilot techniques - None

C. Flare and Touchdown

1. Pitch attitude and flight path control - Adequate. In the touchdown part it
seemed like I had a lot of force to flare but then again I may have over-
flared and had to do some de-rotation. Which again required quite a bit of

forward force and that would be pretty tough to pedal to an airline pilot.

2. Control of touchdown parameters - OK

3. Atmospheric disturbances-

4. Special pilot techniques - None

D. Pitch Ratings

1. Approaches - 2

2. Flare and Touchdown - 3

3. Overall- 3

4. PIO Rating - 1
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DATE: 12/13/85 TURB: None PILOT: Higgins (Boeing)

FLT: 904 OVERALL PR: _ CONFIG. #" I7 + Lead/Lag
(4-2-2)

AQ

BQ

Initial Overall Impression - It was harder to fly (than 17 without lead/lag), I'm
having to spend a lot more time inside the airplane.

Approach

l. Initial/Final response to control inputs -

2. Flight path control - Diificul% took more attention in flight path than previous
(configuration #17 without lead/lag).

3. Pitch attitude control - Was relatively stabl% but it took more time. You had
to put in the input and hold it for a period of time before you got some
response. I found it more difficult.

4. Airspeed control - May have been a bit more difficult.

5. Offset correction - Easy

6. Atmospheric disturbances - Wasn't a problem.

7. Special pilot techniques - I was using a technique of putting in an input and
holding and waiting and then releasing the back pressure.

C. Flare and Touchdown

I. Pitch attitude and flight path control -

2, Control of touchdown parameters - Reasonable. On second approach I may

have got myself set up better and was more under control on the approach. I
had things more stabilized than the first one. The objections weren't as strong
as the first one.

3. Atmospheric disturbances-

4. Special pilot techniques -

D. Pitch Ratings

I. Approaches - _ - I don't like the fact that you have to pull and wait for the
response (Doesn't like high steady state forces or the low command gain.)

2. Flare and Touchdown - 3

3. Overall - 4

4. PIO Rating - 1
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DATE: 12/5/85 TURB: None PILOT: Person
FLT: 894 OVERALL PR: 2 CONFIG. #: 18

A. Initial Overall Impression - That one looks a lot like the preceding one (#17). It
tends to be as good or better in the flare and touchdown but not quite as good in
the approach. The differences that I can see are very subtle, I'm sure I can tell
you what they are, except it seems to respond a little bit differently to what I'm
doing.

B. Approach

1. Initial/Final response to control inputs - The rate is very predictable and it
seems to be linear with my input in terms of force and displacements.

. Flight path control = I don't feel that in the approach I had as tight a control
over the glideslope as I had in the preceding configuration) yet in the flare
and landing I think it was every bit as good.

3. Pitch attitude control - Doesn't seem to be a problem.

4. Airspeed control - Adequate all the way through.

5. Offset correction - Easy

6. Atmospheric disturbances = Don't upset the airplane much.

. Special pilot techniques = It sort of felt like a rate command/attitude hold
system, but then sometimes it didn't seem like it quite held the attitude, so
I found myself pulsing a little more in the stick perhaps in the approach that I
did in the other one (#17).

C. Flare and Touchdown

I. Pitch attitude and flight path control = Exceptionally good.

2. Control of touchdown parameters - Well controlled.

3. Atmospheric disturbances - Easily handled.

4. Special pilot techniques - None required, as a matter of fact, I think I was
pulling all the way through the flare on that one.

D. Pitch Ratings

I. Approaches - 3 - Because there's just something in there that didn't feel quite
right. I wish I could put my finger on it, but I can't.

2. Flare and Touchdown - 2

3. Overall - 2

4. PlO Rating- 1
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• DATE: 12/5/85 TURB: None PILOT: Person
FLT: g94 OVERALL PR: 2-1/2 CONFIG. #: 19

Ae Initial Overall Impression - That's a pretty good flying airplane.

the approach or flare and touchdown.

B. Approach

Co

De

me

.

.

No problems in

Initial/Final response to control inputs - The initial seems to be higher than
the steady state response. Up and away, when I'm really trying to" pick it apart,
l feel that the initial rate is high, then the rate bleeds off. It's not a nice
smooth curve like I'd like, but it's not difficult to fly.

Flight path control - When I was tracking the glideslope, it was primarily a
beep on the trim.

Pitch attitude control - The airplane tends to return to trim condition almost,
but not quite, when you release it from an input. So I find it flying it there
with the trimmer is a littler easier.

4. Airspeed control - OK

5. Offset correction - Fairly easy

6. Atmospheric disturbances-

7. Special pilot techniques - None

Flare and Touchdown

I. Pitch attitude and flight path control - Very easy. 3ust like any (conventional)
airplane. You pull on the stick, and flare the airplane and land it.

2. Control of touchdown parameters-

3. Atmospheric disturbances - Easy to cope with.

4. Special pilot techniques - None, a conventional airplane.

Pitch Ratings

I. Approaches - 2-I/2

2. Flare and Touchdown - 2-I/2

3. Overall - 2-I/2

4. PIO Rating - 1
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DATE: 12/5/85 TURB: None PILOT: Person
FLT: 89# OVERALL PR: 2 CONFIG. #: 20

Ae Initial Overall Impression - It flies fairly well, pretty good. In the approach I find

myself beeping the trim. My impression of it is, that it's kind of a rate
command/attitude hold, only it really doesn't hold attitude too tight so it tends to
go back where you left it in the short term. In the long term, the final response
seems to be an attitude is a function of displacement. It makes an easy airplane
to flare and touchdown. And all you have to do is beep the trim in the approach
to put the attitude where you want. I know that eventually if I hold it along enough,
I develop a change in attitude and to hold that change in attitude I have to hold
a force. I don't like to hold that force, so I trim that force out. So instead of
making the input and trimming i1 out, I tend to fly it with the trim, because it
responds very nicely to the trim. (In the post flight briefing he noted that compared
to the other configurations on this flight (less washout), that this was the best
configuration for the flare and touchdown portion).

B. Approach

1. Initial/Final response to control inputs - (See overall impression).

2. Flight path control -

3. Pitch attitude control - (See overall impression).

4. Airspeed control -

.5. Offset correction - No problem.

6. Atmospheric disturbances-

7. Special pilot techniques - (See overall impression).

C. Flare and Touchdown

1. Pitch attitude and flight path control - Good

2. Control of touchdown parameters - Within desired limits.

o Atmospheric disturbances - I made my own disturbances on the second one,
because I was in close making aggressive maneuvers. I had more bank angle
than I would normally have down that close to the ground.

Special pilot techniques - As it came time to correct and do my duck under
maneuver, I didn't trim, but I actually had to push on the column and hold the
column forward to force the airplane down toward the ground, and then relax
coming into the flare, and then pull. So there was a push in there that I'm not
used to. But it was a very well controlled flare, no problem flaring the airplane.

D. Pitch Ratinl_s

1. Approaches - 2
2. Flare and Touchdown - 2
3. Overall- 2

_. PIO Rating - I
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DATE: 12/12/85 TURB: None PILOT: Ball
FLT: 900 OVERALL PR: 4 CONFIG. 41: 20

A.

BQ

Initial Overall Impression - The flare and landing felt quite natural, fairly good.
In the approach and glideslope the biggest complaint I would have would be airspeed

control, I tended to get slow all the time.

Approach

Io Initial/Final response to control inputs - As most of them have, it had a large
airplane feel_ it may have been a little bit spongy, but no real complaints
about it.

2. Flight path control - I found myself off glide path several times when I didn't

expect to be.

3. Pitch attitude control - Didn't seem to be a problem.

4. Airspeed control - It was a little problem on the approach, but mostly I noticed
it when you got down to the offset.

5. Offset correction o The offset started my airspeed control problem.

6. Atmospheric disturbances - None on the approach part.

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control - Pitch attitude was fine and the flight
path wasn't bad. In the first one in order to make sure I got down I put a
little forward in it_ and pumped it a shad% but it didn't seem to be difficult.

2. Control of touchdown parameters - Was quite good.

3. Atmospheric disturbances - I didn't think that bothered me too much.

4. Special pilot techniques - I had to put the nose down, or we would have been
a little bit longer than I wanted to be (on first one).

D. Pitch Ratings

Io Approaches - 5 - My biggest complaint is airspeed control, with a little bit
of flight path control problems on the approach. Once I got down where I
could see the ground_ it didn't seem to be a problem.

2. Flare and Touchdown - 4 - Primarily due to airspeed control.

3. Overall - 4

4. PlO Rating - 1
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DATE:
FLT:

At

12/13/$5 TURB: None
904 OVERALL PR:

PILOT: Ranz (Boeing)
CONFIG. #: 20

(17 + Washout = .2)

Initial Overall Impression - It feels like I'm pusing against a big spring in the
approach. I can put it some place but it seems like it bounces back, so it's rather
spongy. It's kind of a gorrilla to fly in the pattern. The flare is not all that bad
because you can control it fairly accurately in the flare.

B. Approach

I. Initial/Final response to control inputs -

2. Flight path control - There's excessive work because you're pushing against a
spring, and it requires trim and the trim rate is a little slow.

3. Pitch attitude control - Very similar to flight path control.

4. Airspeed control - Wasn't all that bad.

5. Offset correction - Didn't give me a problem.

6. Atmospheric disturbances- No problem.

7. Special pilot techniques - I didn't use any other than you do have to hold
more forces.

C. Flare and Touchdown

I. Pitch attitude and flight path control - Better than in the approach.

2. Control of touchdown parameters - Adequate

3. Atmospheric disturbances-

4. Special pilot techniques - None

D. Pitch Ratinl_s

I. Approaches - _ - Due to high forces

2. Flare and Touchdown - 3

3. Overall-

4. PIO Rating - I
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DATE: 12/13/85 TURB: None PILOT: Higgins (Boeing)
FLT: 904 OVERALL PR: 3 CONFIG. #" 20

(17 + Washout = .2)

A. Initial Overall Impression - I don't like the approach portion, because you had to

push and hold and it seemed to be a big force, I had to use trim more. Although
once you get it set, it's pretty easy to fly. Flare and touchdown was easier and
liked better.

B. Approach

I. Initial/Final response to control inputs -

2. Flight path control - Easy, but I don't like the higher forces, and I don't like
the fact that you had to push and hold.

3. Pitch attitude control - Good.

4. Airspeed control - Reasonable.

_. Offset correction - Easy

6. Atmospheric disturbances - Easy to handle.

7. Special pilot techniques - Push and hold, and wait for it to happen, and then
it works out OK.

C. Flare and Touchdown

1. Pitch attitude and flight path control - That may be easier than approach
portion.

2. Control of touchdown parameters -

3. Atmospheric disturbances-

4. Special pilot techniques -

D. Pitch Ratinl_s

[. Approaches - 3 - Due to the higher forces

2. Flare and Touchdown - 2

3. Overall- 3

4. PIO Rating - 1
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DATE: 12/5/85 TURB: None PILOT: Person
FLT: 892 OVERALL PR: _ CONFIG. #: 21

Ae Initial Overall Impression - It's not too bad. Second approach better than first,
and second flare better than first, as I trimmed into the second flare which reduced

that tendency of the airplane to bobble - just two or three beeps of trim.

Approach

, Initial/Final response to control inputs - It's very predictable, though a little
sluggish coming in, it built up to a steady state pitch rate after awhile.
Initially I thought it would bounce back to the trim position, but it seems to
stay off trim in the new attitude. It doesn't come back to trim as readily as
I would thought it would.

2. Flight path control - Easy, held within I/_ dot on glideslope.

3. Pitch attitude control - Not difficult.

Airspeed control - If you make thrust inputs it responds in the proper direction.
Increase speed and the nose comes up and the nose comes down when you
take speed off.

5. Offset correction = Easy

6. Atmospheric disturbances - Obvious, but not difficult to control.

7. Special pilot techniques - None, straight in glide path control, just a few blips
on the trim and tiny changes to the thrust.

C. Flare and Touchdown

1. Pitch attitude and flight path control -

, Control of touchdown parameters - The first one had a pitch bobble or a PlO
in it, but T.D. parameters within desired limits. On the second approach, I
came into the flare and beeped the trim twice, and held the rest of it with
aft column. Maybe I should have used more aft column to get a softer T.D.

No tendency to bobble on second approach.

3. Atmospheric disturbances - Easy to see.

_. Special pilot techniques -

D. Pitch Ratings

le Approaches - 2-1/2 to 3 - I don't see a whole lot of difference between this

configuration and the last one (#2_), except I did tend to bobble when I made
inputs through the column.

2. Flare and Touchdown - _ - Due to the PIO on the first one, but not a had

PIO, just annoying. It is still a little sluggish to my liking.

3. Overall-

4. PlO Rating - 4
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DATE: 12/7/8_ TURB: Light PILOT: Ball
FLT: 897 OVERALL PR: 6 CONFIG. #: 21

Ae

Ba

Initial Overall Impression - In the approach, I saw no problems there. With airspeed
there was some wander to it. It was in the flare where I saw a problem with
this configuration. It was mostly a nodding in the nosey at looks like a little PIO.

Approach

Initial/Final response to control inputs - I lost a little bit of the one to one
in other words a quick input if I really went for something, there was a little

pause then it went.

2. Flight path control - Quite easy.

3. Pitch attitude control - No problem

4. Airspeed control - Had a small wander in it) but just a little extra concentration

kept it OK.

5. Offset correction -

6. Atmospheric disturbances - The little chop isn't bothereing things at all) and
the angle of attack gust wasn't a problem either.

7. Special pilot techniques - None used

C. Flare and Touchdown

I. Pitch attitude and flight path control - Flight path control, at least on the
first one was better than second one. That wasn't a problem. But the pitch
attitude I could see was beginning to oscillate, and soon the flight path control
would be in there.

.

3.

Control of touchdown parameters - Desired parameters but it was moving

(slight PIO) and it could have smacked down a little harder than it did.

Atmospheric disturbances - Started the nose nod. I didn't notice it until we
were in over the overrun where the gust was inserted.

Special pilot techniques - I didn't let go of the stick (in PIO) because I was

too close to the ground. Self preservation kept me from doing that. The PIO
did not seem to be growing and I didn't feel like I had a tight a control as I'd like.

D. Pitch Ratings

I. Approaches = 3

2. Flare and Touchdown - 6 - Due to nose nodding, PIO tendency.

3. Overall - 6

4. PIO Rating - _ - Oscillates but not divergent.
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DATE: 12/17/85 TURB: light PILOT: Smith
FLT: 906 OVERALL PR: 3 CONFIG. #: 21

A.

Bo

C.

Initial Overall Impression = I did not notice a whole lot of difference (from
configuration B). The force gradients out of trim seemed high to me.

Approach

1. Initial/Final response to control inputs - Satisfactory

2. Flight path control - Predictable

3. Pitch attitude control - Good

4. Airspeed control - Sensitive throttle but you can control the airspeed quite
precisely with it.

5. Offset correction - The lateral/directional doesn't track its nose as smartly
as I'd like to see. But it may not be unreasonable for this size airplane. It
didn't interfere with the task.

6. Atmospheric disturbances - Not a factor

7. Special pilot techniques - None

Flare and Touchdown

1. Pitch attitude and flight path control - Pitch attitude predictable and flight
path control was good

2. Control of touchdown parameters - Good

3. Atmospheric disturbances - No comments

4. Special pilot techniques - None

Pitch Ratings

1. Approaches - 3

2. Flare and Touchdown = 2 = quite predictable in close

3. Overall - 3 - The minor complaint is the high force gradient out of trim.

4. PIO Rating - 1
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DATE: 1/7/86 TURB: Light to moderate PILOT: Hadden (Lockheed)
FLT: 912 OVERALL PR: 5 CONFIG. #: 21

Ao Initial Overall Impression - That's almost back to the first one (Configuration B)

except for that little bit of a tendency for the nose to go up and down more, not
as tight a control.

B. Approach

. Initial/Final response to control inputs - The airplane was not responding as
it should. I felt I had more control input than the airplane responded with. I
was pumping on the column but nothing was happening with the airplane. The
airplane was coming down without the attitude changing much.

2. Flight path control - I had trouble down low, probably in the flare mode more
than the approach mode.

3. Pitch attitude control - I didn't see the nose moving as it should for the motion
I was putting in the stick.

4. Airspeed control - No problem

5. Offset correction = No problem

6. Atmospheric disturbances - Nothing there

7. Special pilot techniques = I really didn't use any

C. Flare and Touchdown

I. Pitch attitude and flight path control - I was having a little difficulty down
there near the end. The last I00 feet or so. Probably floating a little bit.
It seems like I'm pitching over and then I'm coming back out, almost into a
PIO, where I'm causing it.

2. Control of touchdown parameters - They were barely adequate, it was long

3. Atmospheric disturbances - No comment

4. Special pilot techniques - Nothing here

D. Pitch Ratinl_s

1. Approaches - 5

2. Flare and Touchdown - 5

3. Overall - 5 - I'm overcontrolling or the airplane is not responding, one of the

two.

_. PIO Rating - 3
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DATE: 12/7/85 TURB: Light PILOT: Person
FLT: 895 OVERALL PR: 7 CONFIG. #: 22

Ao Initial Overall Impression - Perceptable lag in response, tend to overcontrol, can't
get to a precise point quickly, must do it slowly.

B. Approach

lo Initial/Final response to control inputs - It's not a sluggish airplane in terms
of pitch rate response per unit input on the stick, but it's sluggish in terms
of initial repsonse. So there's a lag, and then a fairly high rate of build up.

2. Flight path control -

o Pitch attitude control - If you fly the airplane tight, close, tender - you can fly
it very well. And you can land it without too much trouble. If you're
aggressive, if you want to close the loop quickly on a 5 degree attitude change
or so, then it's oscillatory.

4. Airspeed control - Pretty good

5. Offset correction - Not a problem

6. Atmospheric disturbances -

. Special pilot techniques - You have to be your own damper, not that the
configuration is lightly damped_ but you have t(> cancel that rate once you get
it going, or you get too much. So it's a pulsing kind of an input to the stick
for large changes. For small changes, it doesn't fly too much different than
a normal airplane, except that there was a perceptible lag.

C. Flare and Touchdown

Io Pitch attitude and flight path control - On the one where I touched down
there was a bobble. On the others where I purposely overcontrolled, the
airplane tripped off the system (looked like high rates in a PIO).

2. Control of touchdown parameters - Out of the desired zone, lateral performance
degraded due to pitch problems.

o Atmospheric disturbances - You can see, though it wasn't big enough to screw
it up completely.

to Special pilot techniques = You have to be really careful not to overcontrol
the airplane. You could overcontrol it and have a problem. I wish I had PlO'd
it, to see what I could do with it. The overcontrol near the ground was
intentional, not a PIO.

D. Pitch Ratings

I. Approaches - 5
2. Flare and Touchdown - 7
3. Overall- 7

4. PIO Rating - ¢ - if tenderly flown, 6 - if aggressively flown.
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DATE: 12/5/85 TURB: None PILOT: Ball
FLT: 893 OVERALL PR" 9 CONFIG. #: 22

A. Initial Overall Impression - It was completely unexceptable. Even on the approach
I noticed oscillations coming in there just making small corrections, and when I
got down low it was completely unflyable_ couldn't avoid PIO.

B, Approach

I. Initial/Final response to control inputs - I put in an input and it felt kind of
spongy with lots of overshoots.

2. Flight path control - 3ust constantly trying to correct back to glide slope.

3. Pitch attitude control - The oscillations were fast enough that the flight path
didn't change so much but pitch attitude was all over the place.

Airspeed control - If I didn't have to touch anything it was fine, but when I
had to work at it (pitch), even that was difficul% as I was worried so much
correcting the pitch attitude that I just let the airspeed go.

5. Offset correction - The offset correction started the oscillation_ so it was not
easy.

6. Atmospheric disturbances = When we got into the gust in dose) that triggered
the oscillation and made it unflyable.

7. Special pilot techniques - On the second approach I hardly touched things and
as a result didn't get into big oscillations but the touchdown was firm (4 ft/sec).

C. Flare and Touchdown

I. Pitch attitude and flight path control - When the attitude is changing like
that (PIO)_ your wheel height is changing a lot so it's difficult to get a nice
smoooth flare.

2. Control of touchdown parameters - Very difficult. If I tried to do it tightly
things went bananas.

3. Atmospheric disturbances - The disturbance is the thing that really triggered
it (PlO).

_. Special pilot techniques - Getting out of the loop helped the oscillation, but
didn't help the performance very much.

D. Pitch Ratings

I. Approaches o 7

2. Flare and Touchdown - 9 - Sooner or later you could bang it up. It took
intense pilot compensation to avoid a PIO.

3. Overall - 9

g. PlO Rating - 6 - Had to freeze control to stop the PIO.
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DATE: 118186
FLT: 915 "

TURB: Light to moderate
OVERALL PR: 5

PILOT; Smith
CONFIG. #, 22

Ao

B.

Initial Overall Impression -

Approach

le Initial/Final response to control inputs - The initial response in pitch seemed
a little sluggish, the airplane seemed to be a little slow and have a little
tendency to wallow in terms of the final repsonse. So it wasn't as precise as
I'd like.

2. Flight path control - Nothing noted there

3. Pitch attitude control - Slow, but you could do the job in the approach
satisfactory.

4o

5.

6.

7.

Airspeed control - Not a factor

Offset correction - No real problems there

Atmospheric disturbances- None noted

Special pilot techniques - None

C. Flare and Touchdown

lo

o

Pitch attitude and flight path control - Pitch attitude control was sluggish and
flight path control was affected by that, so I was a little behind the power
curve on the flight path control and it did effect the prediction of the control
of touchdown parameters.

Control of touchdown parameters - I could only achieve at best in my view,

adequate performance.

3. Atmospheric disturbances - Not a real factor, but a good, realistic workload.

4_ Special pilot techniques - None

D. Pitch Ratings

1. Approaches - 4 - Due to the sluggish pitch.

2. Flare and Touchdown - 5 - Sluggish pitch and some lack of predictability.

3. Overall- 5

4. PIO Rating - 2 - I didn't have precise control so [ tended to overcontrol a
little bit in flare and touchdown.
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DATE: 1/8/86 TURB: None PILOT: Hadden (Lockheed)
FLT: 913 OVERALL PR: 6 CONFIG. ti: 22

A. Initial Overall Impression - It felt like this one had less response than the previous
one (t125). It looked good on the approach and capture but the flare is where I
had problems.

B. Approach

1. Initial/Final response to control inputs -

2. Flight path control - Initial glide path capture and tracking was good.

3. Pitch attitude control -

4. Airspeed control-

5. Offset correction - Good

6. Atmospheric disturbances-

7. Special pilot techniques -

C. Flare and Touchdown

1. Pitch attitude and flight path control - When I got into the flare mode and it

felt like I got a little bit of heave when I corrected back to centerline. When
I put a correction into it to get the nose over the touclSdown point it was

too much. Then coming back on correction I overcontrolled and PIO'd. The
nose went with it. Whatever got me started I overcontrolled.

2. Control of touchdown parameters -

3. Atmospheric disturbances -

4. Special pilot techniques - I felt like I was going to hit short, so I added power
to get back up to the point.

D. Pitch Ratings

1. Approaches - 3

2. Flare and Touchdown - 6 - Due to oscillation tendency in flare and long
touchdown.

3. Overall - 6

4. PIO Rating - _ - Slight oscillation, I f_lt out of phase with it.
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DATE: 12/7/85 TURB = Light PILOT: Person
FLT: 895 OVERALL PR: 4 CONFIG. #: 23

A. Initial Overall Impression - I just don't like the way that airplane files. I wish I

could pin down exactly what it is, I think that I have trouble controlling the flight
path angle of the airplane. It's a sluggish kind of an airplane, it doesn't respond
very quickly to what I want it to do.

B. Approach

IQ Initial/Final response to control inputs - It's not predictable in terms of flight
path performance as a function of what I get in the way of attitude changes.
It's one of those airplanes you shove around through the sky and you never

really feel that you are communicating with the airplane) at least the airplane
is not listening to what you are telling it to.

2. Flight path control = I was never really stable on glide slope, always oscillating
through it.

Q Pitch attitude control - I felt I could control pitch attitude. The thing I
couldn't seem to get sorted out was why it didn't do what I wanted it to in
terms of glide slope tracking.

4. Airspeed control - Not too bad

5. Offset correction - Easy

6. Atmospheric disturbances-

Q Special pilot techniques = None, except that it's an airplane that requires a lot
of your time, attention to stay on top of it. It's not that it diverges, itfs
just that the flight path angle doesn't seem to be doing what I want it to do.

C. Flare and Touchdown

It Pitch attitude and flight path control - Relatively easy, much easier in the
flare and touchdown than in the glide slope control.

Q Control of touchdown parameters - In desired range, touchdown where I wanted,
everything was under control) no tendenty to bobble or oscillate. It's not a
snappy airplane. You have to be a little out ahead of it.

3. Atmospheric disturbances -

Special pilot techniques - None other than you have to pull further than some
of the other configurations.

D. Pitch Ratings

1. Approaches - 6 = Because of the fact I cannot control the flight path angle
the way I'd like to.

2. Flare and Touchdown = 3

3. Overall - 4

4. PlO Rating - t - There wasn't any tendency to PIO.
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DATE: 12/10/85 TURB: None PILOT: Ball

FLT: g9g OVERALL PR: 3 CONFIG. #: 23

A. Initial Overall Impression - Felt like a natural feeling airplane, it felt good
throughout.

B. Approach

1. Initial/Final response to control inputs - The initial was fine, and didn't see
anything out _f the ordinary on final response.

2. Flight path control - Good, stabilized nicely on glide slope

3. Pitch attitude control - Good

4. Airspeed control = No problem

5. Offset correction - Easy

6. Atmospheric disturbances - Didn't see very much.

7. Special pilot techniques - Didn't need any

C. Flare and Touchdown

1. Pitch attitude and flight path control - Pitch attitude was fine and flight path

was good, even on the one that I only got adequate performance on. (Poor
visibility and not set up right). I had the airplane where I wanted it to be,

but unfortunately it wasn't in the right place.

2. Control of touchdown parameters - Good

3. Atmospheric disturbances = No problem

4. Special pilot techniques - None required, the forces were in the direction I'm
used to having them on the flare.

D. Pitch Ratinl_s

I. Approaches- 2

2. Flare and Touchdown - 3

3. Overall.- 3

4. PIO Rating - I
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DATE: I/7/86 TURB: Light PILOT: Smith
FLT: 911 OVERALL PR: 5 CONFIG. #: 23

A. Initial Overall Impression - For both the approach and flare and touchdown I had
the same complaint) I had no problem achieving the flight path control or pitch
attitude in terms of precision) but I just had to use heavy forces to do it) and fly
amost with the trim. It seems like a heavier version of the first one (#26).

B. Approach

1. Initial/Final response to control inputs = The flight control suffered because
of the initial response being slow or the forces heavy,

2, Flight path control -

3. Pitch attitude control -

4. Airspeed control -

5. Offset correction - Not a problem

6. Atmospheric disturbances - None) crosswind was canceled,

7, Special pilot techniques - Use a little more from the stick than what I'm used to.

C. Flare and Touchdown

1. Pitch attitude and flight path control - You tend to get behind the flight path
control in th_ flare and touchdown, So the flight path control suffered because
of the initial response being slow or the heavy forces,

2. Control of touchdown parameters - I was able to get it) but I wasn't able to
come down smoothly like I'd like to into the touchdown.

3, Atmospheric disturbances - Not a factor

4, Special pilot techniques - None

D. Pitch Ratings

1, Approaches- 5

2, Flare and Touchdown - 5

3, Overall - 5 - Mainly due to the forces.

4, PIO Rating - I
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DATE: 12/5/85 TURB: None PILOT: Person
FLT: 892 OVERALL PR: 4 CONFIG. #: 24

A. Initial Overall Impression - That's not too bad a flying airplane.

B. Approach

I. Initial/Final response to control inputs - There seems to be quite a lag between
the time I make my input and the time I get what I want, so I have to think
a little further out ahead of the airplane. Low initial response.

2. Flight path control - Very easy

3. Pitch attitude control - Seemed to go with the inputs and a little beep on
the trim.

4. Airspeed control - Very good

5. Offset correction - No problem

6. Atmospheric disturbances - Can feel it as a bobble in the airplane.

7. Special pilot techniques - You have to think a little bit out ahead of the
airplane. It's not as though you are tied directly to the response of the airplane.

C. Flare and Touchdown

Do

la Pitch attitude and flight path control - Felt sluggish near touchdown. On the
first one there was kind of a panic input near the end, I wasn't really happy
with the first one. On the second, I was much happier with the flare, because
I started earlier, didn't tend to overcontrol.

.

3.

4.

Pitch Ratings

Control of touchdown parameters - Within desired limits

Atmospheric disturbances- Were there

Special pilot techniques - None other than being out ahead of the airplane.

I. Approaches - 3

2. Flare and Touchdown - 4

3. Overall - 4

4. PIO Rating - I
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DATE. 12/7/85 TURB- Light PILOT= Ball
FLT: 896 OVERALL PR- 3 CONFIG• #: 24

Ae Initial Overall Impression - Among the ones I've seen today) I like this the best
(others were #3, 7, 17 + Lead/Lag).

B. Approach

C•

I• Initial/Final response to control inputs - It was a little more sluggish getting
started, I had that feeling when I did anything quickly. I didn't notice it too
much until I got off the glide slope and then went for it kind of quickly on
purpose• It seemed to be more sluggish, noticeably but not objectionably.

• Flight path control - Much better than before (other on flight) both getting it
on and holding it.

3. Pitch attitude control - No problems

4. Airspeed control - Much easier than others of the day• It was easy.

5• Offset correction - No problem

• Atmospheric disturbances - There was a noticeable amount, but not any that
would trigger any gyrations.

7. Special pilot techniques - Not aware of any.

Flare and Touchdown

1. Pitch attitude and flight path control = It felt a bit more normal than the
other ones (on this flight). Not a problem. I had a better feel of what the
airplane was going to do with my input, and as a result was able to control
the flight path better•

2. Control of touchdown parameters - Considerably better. I may have hurried
the touchdown on the last one which means I may have hit a little harder than
I'd like.

3. Atmospheric disturbances - It's noticeable, you have to work through it but it
didn't create anything special.

4. Special pilot techniques - In this one I felt more like a normal technique• I
didn't have quite the looking at a movie show landing that I did with the other
ones.

D. Pitch Ratin_is

I. Approaches- 3

2. Flare and Touchdown - 3

3. Overall - 3

4. PIO Rating- 1

D-77



DATE: 12/17/85 TURB: Light PILOT: Smith
FLT: 906 OVERALL PR: 5 CONFIG. #: 24

A.

Bo

Initial Overall Impression - It was easy to control but I didn't like the high forces.
It was different to me in the force gradients. Really high forces in the flare. I
hit the desired area but found the force levels high. You could use the trim button
to relieve them, but I'm not used to using the trim in the flare. I did in the approach.

Approach

I.

1

3.

4.

2,

.

7.

Initial/Final response to control inputs = It felt heavy initially, but the final
response is accurate.

Flight path control - Was influenced in the side step by the heavy forces.

Pitch attitude control - No problems

Airspeed control - Suffered a little with the forces, in not getting with the
throttle and getting the speed organized.

Offset correction - I was surprised by the force gradient in the offset correction.
I was anticipating what I had seen before (Configurations B, 21, 27), pulling
back I really had to tuck back and I ended up getting behind it, and then I had
to control the attitude accurately to skate up to the landing area.

Atmospheric disturbances - Didn't see anything.

Special pilot techniques - I didn't use any (in the one approach flown), but
you'd have to use the trim more.

C. Flare and Touchdown

De

I.

.

Pitch attitude and [light path control - Pitch attitude was precise, but it was
hard to move the airplane. Heavy forces but no tendency to overcontrol.
Flight path control was not as precise as I wanted due to forces, wound up
skating in.

Control of touchdown parameters - We ended up getting low and skated on
down, but I could control the attitude in the touchdown precisely.

.

4.

Pitch Ratings

I. Approaches- 5

2. Flare and Touchdown - 5

3.

4.

Atmospheric disturbances - None there

Special pilot techniques - Would need to use trim more.

Overall - 5 - Due to high force gradients

PIO Rating - I
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DATE: 12/12/85 TURB: Light PILOT: Higgins (Boeing)
FLT: 902 OVERALL PR: 3 CONFIG. #: 2_

A. Initial Overall Impression - I may be getting used to flying the airplane (his second
evaluation), so you have to temper it with that. But the pitch control is much
easier (than last configuration B). I wasn't taking as much attention on the glide
path.

B.. Approach

I. Initial/Final response to control inputs - With the kind of inputs I'm making I
don't think I can comment on this, as there's not much required.

2. Flight path control - Much easier (than last configuration)

3. Pitch attitude control - Pitch control easier, nose moved slower, not as abrupt.

_. Airspeed control - Also seemed easier.

5. Offset correction - Didn't notice any difference.

6. Atmospheric disturbances - Easily handled

7. Special pilot techniques - Didn't do anything special.

C. Flare and Touchdown

1. Pitch attitude and flight path control -

2. Control of touchdown parameters - Seemed easier in this configuration.
didn't seem to take as much attention to the flight path.

3. Atmospheric disturbances-

_. Special pilot techniques -

D. Pitch Ratint_s

1. Approaches- 2

2. Flare and Touchdown - 3

3. Overall- 3

It

g. PIO Rating - I
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DATE: 117[g6 TURB: Light to moderate PILOT: Hadden (Lockheed)
FLT: 912 OVERALL PR: 3-I/2 CONFIG. #: 2it

A. Initial Overall Impression - Felt like heavier forces (than last one-configuration B).

B. Approach

I. Initial/Final response to control inputs - About the same (as previous).

2. Flight path control - The heavier control force interfered with flight path and
attitude control.

3. Pitch attitude control -

4. Airspeed control - OK

5. Offset correction - No problem

6. Atmospheric disturbances - Nothing noted here.

7. Special pilot techniques - I ended up trimming a little faster_ trying to relieve
the forces.

C. Flare and Touchdown

I. Pitch attitude and flight path control - Good

2. Control of touchdown parameters - In the box but on the long side.

3. Atmospheric disturbances - Nothing noted here.

4. Special pilot techniques - None

D. Pitch Ratings

I. Approaches - 3-I/2

2. Flare and Touchdown - 3-I/2

3. Overall - 3-I/2 - Because you constantly have to trim but it's not what I'd
consider a moderate workload.

4. PIO Rating - I
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DATE: 12/5/85 TURB: None PILOT: Person
FLT: 892 OVERALL PR: 3 CONFIG. #: 25

AQ

Bo

Initial Overall Impression - Sluggish, not much gain, I have to tug a lot. It's just a

big heavy sluggish tub, but it flies pretty well. I don't tend to like sluggish
airplanes, but you can manage it pretty well, even though it is something you don't
like, it is certainly very flyable. It is probably worse in the approach than in the
flare and touchdown, because it is difficult to get it changed to where you want it.
It takes time to change the attitude and it takes large control inputs. It may not
be an effect for precise corrections. Like on the approach it's not quite as easy
to manage as it's in the flare, where you already have a bit hefty input in and

you may only have to relax a little bit to let the nose drop.

Approach

i. Initial/Final response to control inputs -

2. Flight path control - Satisfactory, though the workload is high.

3. Pitch attitude control - Not as precise as I would like it to be.

4. Airspeed control - Reasonably good.

5. Offset correction - Very easy.

6. Atmospheric disturbances - Is just about right.
I have something to do.

It upsets the airplane enough so

7. Special pilot techniques = None

C. Flare and Touchdown

I. Pitch attitude and flight path control - Very good

2. Control of touchdown parameters - Within desired range. It has the general
feel of off with the throttle, up with the nose, and hold the column back, and

it flies good.

3. Atmospheric disturbances-

4. Special pilot techniques - None

D. Pitch Ratings

I. Approaches - 3

2. Flare and Touchdown - 3 - Forces were a little high in flare.

3. Overall- 3

4. PIO Rating - 1
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DATE: 1/9/86 TURB: Light PILOT: Person
FLT: 916 OVERALL PR: 4 CONFIG. #: 23

AI

Bo

Initial Overall Impression - It's got a fair amount of time delay and a sort of a
rubber band response to my inpu% although it's predictable once you get through
the time delay.

Approach

I. Initial/Final response to control inputs - Once you get through the time delay_
the rate per unit input seems to be fairly predictable.

1 Flight path control - Was very easy. The approach tracking in this configuration
is better than any I did the other day (I/g/g6 - configurations 17 + Lead/Lag,
25A_ 22A9 28A). It has a very low workload.

3. Pitch attitude control - Certainly predictable' I could change it a half degree
with no problem at all.

4. Airspeed control - No problem) stable.

5. Offset correction - Simple, though I had the feeling that I was going low) then
going high.

. Atmospheric disturbances - Between what the wind is over the end of the
runway and what you're putting in I wasn't able to sort out where I wanted
the touchdown spot.

e Special pilot techniques - It was a rate command/attitude hold_ or a loose
attitude hold. It didn't seem to be quite as tight as some of them have been.
No trimming was required throughout the approach or touchdown.

C. Flare and Touchdown

I. Pitch attitude and flight path control - Because it is stable on the [light path,
the flight path is not quite that easy to change. I don't feel that I got it
shallowed out quite as much as I wanted. With two or three more approaches
I think I could have done a pretty good job.

2. Control of touchdown parameters - Were on the short side (adequate) and on
the harder side than I would like (4 to 5 ft/sec).

o Atmospheric disturbances - Were there, affected the touchdown spot. The
high head winds may have effected this.

4. Special pilot techniques - It's a pull and release, it's a rate command/attitude
hold type technique rather than anything else.

D. Pitch Ratings

I. Approaches - 2
2. Flare and Touchdown - 4 - Because I couldn't manage the touchdown parameters

that I wanted.
3. Overall - 4

4. PIO Rating - I
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DATE: 1215185 TURB: None PILOT: Ball
FLT: 893 OVERALL PR: 5 CONFIG. 41: 25

AQ Initial Overall Impression - The forces felt a little bit higher (than Configuration
B) and the nose didntt follow my input quite as well on a one-to-one basis. It
didn't feel as tight a control.

B. Approach

I. Initial/Final response to control inputs - The initial response was more sluggish.
It didn't seem to follow as tightly.

2. Flight path control - It was OK_ as I didntt have to make any quick correction.

3. Pitch attitude control - Same comments as above.

4. Airspeed control - Was not a problem. Once I got it set, it held_ and if off
was not difficult to get back.

5. Offset correction - Was easy

6. Atmospheric disturbances - Saw a little gust over the overrun, and I kind of
waited it out_ and then made the correction.

7. Special pilot techniques - I didn't have time to generate any_ though I probably
would have if I flew it much longer.

C. Flare and Touchdown

. Pitch attitude and flight path control - It looked OK until my last input when
I wanted to bring the nose up, and the nose didn't come up went I brought
my control back.

2. Control of touchdown parameters - I was really concentrating on the pitch and
[ apparently had moved to the side, [ didn't realize it.

3. Atmospheric disturbances - None that I saw after the flare.

4. Special pilot techniques -None, I didn't have any time to generate one.

D. Pitch Ratings

1. Approaches- 3

2. Flare and Touchdown - 5 - Sink rate was boarderline and left of centerline and

I was working hard at it.

3. Overall - 5

4. PIO Rating - 3 - Undesirable motion was lack of motion when I put an input
in and didn't _et anything.
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DATE: 1/8/86 TURB: Light to moderate PILOT: Smith
FLT: 915 OVERALL PR: 8 CONFIG. I/: 25

A. Initial Overall Impressio n - In general, the airplane was very sluggish in the initial
response, felt like I had to use a lot of force, very slow responding, affected by
flight path control. My fears were worse than what was seen but I just was very
apprehensive about the airplane in general.

B. Approach

1. Initial/Final response to control inputs - The initial response in pitch was poor,
and the final response was affected and not predicatable.

2. Flight path control - Affected by my inability to get the pitch response that
I wanted.

. Pitch attitude control - I've already talked about, sluggish, felt behind it, like
flying with a rubber band.

4. Airspeed" control - Was affected as things cascade downstream.

. Offset correction - Was likely approached more gingerly in deference to my
feelings about the airplane.

6. Atmospheric disturbances - Didn't play a part, though realistic.

7. Special pilot techniques - I approached this with some caution.

C. Flare and Touchdown

. Pitch attitude and flight path control -.Pitch attitude control was poor, slow,
lacking in initial response. Flight path control was affected. I had moments
in that one where I felt like I wasn't really getting the response, and wonder if
I really was going to get it.

. Control of touchdown parameters - Worked out very near desired performance
parameters, but I didn't feel like I was really in charge for parts of the final
flare and touchdown. Worked out but I really had to work at it.

3. Atmospheric disturbances - Realistic winds and turbulence, but I wasn't bothered
by them.

4. Special pilot techniques - If you didn't have to make any large corrections, if
you could make incremental corrections all around, and, maybe use the trim
a little bit, it wouldn't be a problem.

D. Pitch Ratings

1. Approaches - 6
2. Flare and Touchdown - 8 - There were moments there where controllability

may have been in question.
3. Overall - 8

4. PlO Rating - 3 - It's more that I didn't get what I wanted when I wanted it,

than an oscillating thing, both in approach and flare and touchdown.

0-84



DATE: 12/12/85 TURB: None PILOT: Ranz (Boeing)
FLT: 901 OVERALL PR: 4 CONFIG. ti: 25

Ao Initial Overall Impression - The workload is definitely higher than the last one
(Configuration B), but it's not all that bad for the approach. The flare part of
the flight path control requires a bit more workload, even to the point where it
looks like I have to end up doing a little pushing down in there. It doesn't feel
speed stable.

B. Approach

1. Initial/Final response to control inputs - The stick forces are good.

2. Flight path control - More workload than before.

3. Pitch attitude control - I have to work the pitch axis little more to get it where
I want it.

4. Airspeed control - No problem, speed control was easy.

5. Offset correction - OK

6. Atmospheric disturbances - Felt like I felt a gust at 50 feet or so, it was
controllable.

7. Special pilot techniques -

C. Flare and Touchdown

I. Pitch attitude and flight path control - Seems a little bit harder than the last
configuration.

2. Control of touchdown parameters - I got it in the box, but touched down on
the high sink rate side (3 to 4 ft/sec). (Boaderline desired/adequate).

3. Atmospheric disturbances - (See above in approach).

4. Special pilot techniques - Felt like in the last part I had to kind of go for
the runway.

D. Pitch Ratings

1. Approaches - 3

2. Flare and Touchdown - 4

3. Overall - 4

4. PIO Rating- 1
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DATE: 1/g/86
FLT: 913

TURB: None
OVERALL PR: 7

PILOT: Hadden (Lockheed)
CONFIG. #: 25

A.

B.

Initial Overall Impression -

Approach

. Initial/Final response to control inputs - Very slow response_ felt like I didn't
have enough elevator. I'd put in an input and nothing would happen_ a little
more, nothing happened, and finally it did show. It was either a lag or I'd have
to put in a lot of elevator to make the aircraft respond.

. Flight path control - Was within a half dot of glide slope and constantly
moving. Marginal, I should be able to hold it within a half needle width.

. Pitch attitude control - Looked like it was lagging behind what I was doing
with the control column.

4. Airspeed control - Was a little bit sloppy.

5. Offset correction - No problem.

. Atmospheric disturbances - I don't know if I had a little bit of heave in there
or not but it did seem like I had to put in there a very large input and then
come out. The airplane did not respond like I wanted it to. Almost like
there was not enough elevator to do it. So I was possibly overcontrolling.

. Special pilot techniques - Adding a little bit more elevator in the direction I
wanted to go, because it didn't respond fast enough.

C. Flare and Touchdown

I. Pitch attitude and flight path control - Again, I was short and it felt like
when I'd try to pitch up to get back up to the glide path, and the airplane did
not respond. So it was a lagging attitude response or less elevator power than
what l wanted. The inner glide path tracking was marginal and the flare,
because I was changing attitude quite a bit, was poor.

2. Control of touchdown parameters - Short and hit hard (4 to 5 ft/sec).

3. Atmospheric disturbances -

4. Special pilot techniques -

D. Pitch Ratings

1. Approaches- 3

2. Flare and Touchdown - 7 - I got into a PIO that was very visible.

3. Overall - 7

4. PIO Rating - 4 - Saw a little bit of a PIO in the flare. I felt out of phase with it.
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DATE: 12/5/85 TURB: None PILOT: Person
FLT: 892 OVERALL PR: 2-1/2 CONFIG. #: 26

A. Initial Overall Impression - That's a good flying configuration.

B. Approach

I. Initial/Final response to control inputs - Predictable

2. Flight path control - Very easy

3. Pitch attitude control - No problems

4. Airspeed control - Right on

5. Offset correction - Simple

6. Atmospheric disturbances - Obvious, but did not upset the airplane too bad.

7. Special pilot techniques - As much as I don't like heavy airplanes, I have the
feeling there's a slight stretch between the input and output, and I have to
compensate for that.

C. Flare and Touchdown

1. Pitch attitude and flight path control - Was the best of day.

2. Control of touchdown parameters - Far and away better than previous
approaches (Configurations 4/24, 21, 27, 28).

Do

3. Atmospheric disturbances- Was there

O. Special pilot techniques - None

Pitch Ratinfis

I. Approaches - 2

2.

3. Overall - 2-I/2

Flare and Touchdown - 2-I/2 - Because of that little rubber bandy feeling,

O. PIO Rating - I
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DATE: 12/10/85 TURB: None PILOT: Ball

FLT: 898 OVERALL PR: 4 CONFIG. #: 26

A. Initial Overall Impression - A quite nice flying airplane, didn't see any gross
problems with it.

B. Approach

1. Initial/Final response to control inputs - On downwind I'm not making many
quick ones to check that out, but as just flying goes the initial and final
response was fine.

2. Flight path control - Good

3. Pitch attitude control - Good

4. Airspeed control - had to watch it closer, but it wasn't difficult particularly
when I got it on. It seemed to hold alright. It was one of those that wouldn't
completely take care of itself.

5. Offset correction - No problem

6. Atmospheric disturbances - No problem

7. Special pilot techniques - Did not require any

C. Flare and Touchdown

1. Pitch attitude and flight path control - Was good

2. Control of touchdown parameters - Good, got desired

3. Atmospheric disturbances - No problem

t_. Special pilot techniques - I used a different technique for flight path control.
l flew it with steps if you look at the traces. I put quite a few small ones
in there to get it coming down. Was feeling for the runway.

D. Pitch Ratings

1. Approaches- 3

2. Flare and Touchdown -

3. Overall -

4. PlO Rating - 1
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DATE: 1/7/86 TURB: Light PILOT: Smith
FLT: 911 OVERALL PR: 3 CONFIG. #: 26

AQ Initial Overall Impression - (First flight after three weeks and noted heaviness
initially, but this got better as the flight went along).

B. Approach

Co

I.

o

3.

4.

Initial/Final response to control inputs - Pitch response was a little sluggish

initially but controllability and precision was good,

De

Flight path control - Was good.

Pitch attitude control - The airplane just feels a little heavy to me in pitch.
So the pitch response is a little slow, and tend to get pumping the stick a
little bit, but I can get the desired flight path control that I want.

Airspeed control - As long as you pay attention, you can do it. You have to
make small movements with the throttle. In this task it's not a problem.

5. Offset correction - The airplane is on the slow side laterally.
wallows, but you can do this task satisfactorily.

6. Atmospheric disturbances- None

7. Special pilot techniques - None

Flare and Touchdown

I. Pitch attitude and flight path control - Was good

It kind of

2.. Control of touchdown parameters - I could touchdown where I wanted on
conditions.

3. Atmospheric disturbances - Not a factor, the crosswind was canceled out.

4. Special pilot techniques - None

Pitch Ratin[_s

1. Approaches - 3

2. Flare and Touchdown - 3

3. Overall- 3 - 3ust the pitch seems heavy to me, but I go through this each
time, it gets better as we go along.

4. PIO Rating - 1
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DATE: 12/5/85 TURB: None PILOT: Person

FLT: g92 OVERALL PR: 5 CONFIG. #: 27

At

BQ

Initial Overall Impression - It doesn't fly too bad up and away and in the approach.
It feels like the response is a little on the rubber bandy side, like I'm not quite tied
to the airplane. I tend to fly the approach with trim beeps and tiny inputs.

Approach

o

,

3.

5.

6.

.

Initial/Final response to control inputs - There's some delay in building up the
initial pitch rate then the pitch rate builds up predictably to a state state.

Flight path control - Very good

Pitch attitude control - II I pull and hold, I get a predictable pitch rate
response, the damping is good and it settles down where I let it go.

Airspeed control - Easy

Offset correction - No problem

Atmospheric disturbances - You feel it, it bobbles the airplane up and down
a little.

Special pilot techniques - I have to be tender with the airplane, because I tend
to overcontrol it in the pitch axis.

C. Flare and Touchdown

I. Pitch attitude and flight path control - The flight path was oscillating on the
last one, though not divergent.

2. Control of touchdown parameters - Fairly close to what I wanted.

3. Atmospheric disturbances -I saw them.

o Special pilot techniques - You have to be gentle with the airplane. It's not
one you want to make a big horsey input with, as you're going to get more
than you want.

D. Pitch Ratings

I. Approaches- 3

2. Flare and Touchdown - 5 - Worse than the last two configurations (#21 and #24).

3. Overall - 5

4. PIO Rating - 4 - Not divergent.
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DATE: 12/7/85 TURB: Light PILOT: Ball
FLT: 897 OVERALL PR: g CONFIG. #: 27

Ae

Be

Initial Overall Impression - I like it less the second time than the first and I wasn't

crazy about it the first approach. I was getting a nose bobble_ while trying to step
it down_ but the glide path wasn't coming down like I expected_ and we landed

along. The second time I got the flight path right but the attitude as changing
and that was a PIO. I could tell by the phasing of my inputs.

Approach

1. Initial/Final response to control inputs -

2. Flight path control - For the gross glide slope control was no problem.

. Pitch attitude control - Even on the approach I noticed it had a spongy feel.
I put an input in and it would be a little bit before anything came around. It
just had a rubber band kind of a feel.

$. Airspeed control - No problem

5. Offset correction - I had that spongy feel in pitch when I made the large
correction.

o

,4

Atmospheric disturbances - It's right over the end of the runway where I
noticed the nose beginning to move around in pitch. The little bit of chop is
no problem.

7. Special pilot techniques - None

C. Flare and Touchdown

. Pitch attitude and flight path control - The first time I thought it was a flight
path control problem in that I couldn't step it down and landed long. And
the second time the pitch attitude was all over_ even though it would have
touched in the desired zone, it had the right angle, but it was moving around
too much (in PIO), it tripped off.

2. Control of touchdown parameters - Poor for above reasons.

3. Atmospheric disturbances -

Special pilot techniques - I was trying to fly it in a closed-loop way, in a
normal sense and did not let it land it self.

D. Pitch Ratings

1. Approaches- 5

2. Flare and Touchdown - 8

3. Overall- 8

$. PIO Rating - 5
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DATE: 12/17/g5 TURB: Light PILOT: Smith
FLT: 906 OVERALL PR: 6 CONFIG. #: 27

A, Initial Overall Impression - I achieved desired characteristics in terms of the
landing, but I really don't think overall it was desired. There was a tendency to
oscillate, that was controllable.

B. Approach

1. Initial/Final response to control inputs - Satisfactory, I didn't notice anything
in terms of the response on the approach.

2. Flight path control - Good

3. Pitch attitude control - Good

4. Airspeed control - Not a problem

5. Offset correction - A bit of a ponderous airplane-lateral/directionally; but in
the context of this task it's not a problem.

6. Atmospheric disturbances - Nothing noticed

7. Special pilot techniques = None

C. Flare and Touchdown

I. Pitch attitude and flight path control - The attitude control, final response,
there was a tendency if you tried to be aggressive with the airplane, or exact,
to get into a small amplitude PIO, that was an overcontrol that was controllable
in the sense that you could enter and exit the loop and keep it from getting to
be a problem and really upsetting the flight path control. It's certainly not
satisfactory. The PIO did not a_fect the flight path that. much.

2. Control of touchdown parameters - Because of the control technique [ was
talking about (exiting the loop), you could control the attitude within bounds
sufficiently to get the touchdown within the desired parameters.

3. Atmospheric disturbances - Not a factor

4. Special pilot techniques - I have to exit the loop to stop the PIO tendency.

D. Pitch Ratings

I. Approaches - 3 - The force levels are still high out of trim.

2. Flare and Touchdown - 6 - I don't think you should have an airplane that

oscillates like that, but you could get the job done.

3. Overall - 6

Q PIO Rating - $ - It definitely had a tendency to PIO if you got into the loop,
but the character of the airplane and PIO was such that it didn't affect the
flight path. You'd get a burst, you'd stop and it would go away.
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DATE: 12/12/85 TURB: Light PILOT: Higgins (Boeing)
FLT: 902 OVERALL PR: 8 CONFIG. #: 27

Ao Initial Overall Impression - In the push directions it bounces back at you unpleasantly.
It gives you problems and you end up having to descend.

B. Approach

I. Initial/Final response to control inputs - If you put an input in, it comes back
to where it was, almost abruptly. If you put in a large input it would be
very abrupt, but I didn't put in a large input.

. Flight path control - If you don't screw with it, it's OK, but it's more difficult
than the others (#24 and B) I've seen.

3. Pitch attitude control - Reasonably easy

4. Airspeed control - Took a lot of attention, took a lot of time.

5. Offset correction = Easy

6. Atmospheric disturbances - Didn't notice

To Special pilot techniques - On the second one I tried to leave it alone, and as
long as you left it alone, it seemed OK. But the minute you tried to put in a
very light input you had make it as gently as possible.

C. Flare and Touchdown

1. Pitch attitude and flight path control - Same comments as above apply.

1 Control of touchdown parameters - The second one I felt fairly comfortable
with, but that's because I was set up better at the initial outset of the
touchdown.

3. Atmospheric disturbances - Didn't notice

4. Special pilot techniques - Same as for the approach, don't screw with it very
much.

D. Pitch Ratings

I. Approaches - 4

. Flare and Touchdown - 8 - On the first one I got into a PIO near the ground,

but not as bad on approach. On the second one I was able to control it by
not messing with it.

3. Overall- 8

4. PlO Rating - 5

D-93



DATE: I/7/86 TURB: Light to moderate PILOT:
FLT: 912 OVERALL PR: 3 CONFIG. #:

Hadden (Lockheed)
27 (Partial
evaluation-one short
approach - wanted
to see again - see
next page for com-
plete evaluation on
next day)

A. Initial Overall Impression - Basically felt pretty good, felt better than the last one

Bo

(Configuration 21) with the short look at it.

Approach

I.

2.

I may have been rushed on it.

Initial/Final response to control inputs -

Flight path control - I took it a dot and half high on glide slope and with the
offset and it was easy to bring back down.

3. Pitch attitude control - Easy to control

4. Airspeed control - No problem

5. Offset correction - Easy to correct

6. Atmospheric disturbances - Didn't notice them

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control - Looked OK

2. Control of touchdown parameters - I may have been on the limit of sink rate
(3 ft/sec).

3. Atmospheric disturbances -

@. Special pilot techniques -

D. Pitch Ratings

1. Approaches- 3

2. Flare and Touchdown - 3 - (only one approach - have to see again)

3. Overall - 3

@. PIO Rating - I
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DATE: 1/g/86 TURB: None PILOT: Hadden (Lockheed)
FLT: 913 OVERALL PR: 4-1/2 CONFIG. #: 27

A. Initial Overall Impression -

B. Appcoach

1. Initial/Final response to control inputs - Good

2. Flight path control - Excellent

3. Pitch attitude control - Very good

4. Airspeed control - Good

5. Offset correction - No problem

6. Atmospheric disturbances - I had the one set that pushed me up_ and a little
forward stick took that right out.

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control - On the first one it was excellent_ on
the second one I developed a little bit of a pitch input, a little more stick
motion than what I like.

2. Control of touchdown parameters - Between desired and adequate.

3. Atmospheric disturbances - The one near flare heaved me up a little bit.

4. Special pilot techniques -

D. Pitch Ratings

I. Approaches- 2

2. Flare and Touchdown - 4-I/2 - Due to the second one that gave me the heave
motion that I really didn't get into the touchdown zone. The performance is
what hurt me.

3. Overall - _-1/2

t). PIO Rating - t) _ The correction on that heave motion caused a PIO) not

divergent.
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DATE: 12/5/85 TURB: None PILOT: Person
FLT: 892 OVERALL PR: 3 CONFIG. 41: 28

A. Initial Overall Impression - I still have the feeling I have a rubber band between
me and the airplane response. You can move the column too far without a response
from the airplane.

B. Approach

IQ Initial/Final response to control inputs - If you measure your input, the final
response is predictable. A nice steady pitch rate, then when you get out of
the system it tends to hold where you left it in the short term.

2. Flight path control - Very easy on the approach in glide slope tracking. I
made an aggressive capture from above, without more than a I/4 dot overshoot.

3. Pitch attitude control -

4. Airspeed control - No problem

5. Offset correction - No problem

6. Atmospheric disturbances - None on the approach.

7. Special pilot techniques - None, other than I tend to beep the trim.

C. Flare and Touchdown

I. Pitch attitude and flight path control - I bobbled the control input a few times
there. I'm not sure why, maybe it was from the correction from the distrubance.
These were some control reversals in the flare. Generally, I like the way it
flies. I didn't back out of the loop, I just quit pulling and pushing.

2. Control of touchdown parameters - Desired T.D. parameters, better than
previous configurations today (#2% 21, 27). I was happy with the parameters.

3. Atmospheric disturbances -

4. Special pilot techniques - You have to be conscious of the fact that you don't
want to pull the stick too far, too fast to keep from bobbling, though not really
a PlO.

D. Pitch Ratings

1. Approaches - 2

2. Flare and Touchdown - 3

3. Overall - 3

4. PlO Rating - 2 - I had a little tendency to bobble, especially in the first
approach.
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DATE: 1/9/86 TURB: Light PILOT: Person
FLT: 916 OVERALL PR: 8 CONFIG. #: 28

A.

Be

Initial Overall Impression - There's a little time lag, then a fairly crisp rate
command type response with a good tight attitude hold in the system. In the
approach there is no problem but is PlO prone in flare and touchdown.

Approach

1. Initial/Final response to control inputs - The approach was no problem.

2. Flight path control - No problem. You will find there was little jab type
inputs, then out.

3. Pitch attitude control - No problem. Linear and very predictable after the
delay.

4. Airspeed control = No problem

5. Offset correction - No problem

6. Atmospheric disturbances- No problem

. Special pilot techniques - The little input then out of the system. The thing
that gets you with this one is that you could make the little input and nothing
happens and then when you get totally out of the system the airplane responds
and follows you up. So it's a pilot input, blip, then an airplane response later

with a blip. And that's where you can get into trouble with it.

C. Flare and Touchdown

. Pitch attitude and flight path control - The first attempted landing ended up in
a PlO, the second you'll see some reversals but not a PIO. I changed my

pilot technique to compensate for what is going on in the airplane. I didn't
have quite the control on flight path that I wanted because I was trying hard
not to overcontrol attitude.

2. Control of touchdown parameters - Was not within the desired parameters and
had the tendency to PIO the airplane.

3. Atmospheric disturbances - May have affected landings. On a calm day you

might not have seen as much of that as I saw with the disturbances we had today.

_. Special pilot techniques - Was to get your knuckles white.

D. Pitch Ratings

1. Approaches - 3

2. Flare and Touchdown - $ - If you're not concerned about where you land the

airplane on the runway you can still land it without any trouble.

3. Overall - g

4. PlO Rating - 6
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DATE: 12/.5/85 TURB: None PILOT: Ball
FLT: 893 OVERALL PR: 10 CONFIG. #: 28

A. Initial Overall Impression - It's just unflyable_ you couldn't do anything with it,
any part of that task.

B. Approach

I. Initial/Final response to control inputs - The initial response would come in_
then the final response just oscillated. The only time I'd get it stopped would
be when I let go of it.

2. Flight path control - Without any disturbances I could ultimately get it settled
down.

3. Pitch attitude control - When it got disturbed I'd go through mostly attitude
oscillations.

4. Airspeed control - Because I was concentrating so much on other things, I

noticed I was off on speed.

5. Offset correction - This really triggered it (PIO). Any sudden input, and away
it went.

6. Atmospheric disturbances - I really didn't notice it that time, I was busy

enough that I didn't see the gust. On others I usually saw the gust.

7. Special pilot techniques - lust had to let go. I couldn't even bring myself to
freeze the control (as he did on #22). I had to actually let go of the thing to

get the oscillation to stop.

C. Flare and Touchdown

1. Pitch attitude and flight path control - Unattainable

2. Control of touchdown parameters - Pure luck to get anything there.

3. Atmospheric disturbances - Same as I said before.

4. Special pilot techniques - That close to the ground I couldn't bring myself to
let go and by having my hand on it, there was an oscillation that just kept
going, and it would have until we either impacted or they took it.

D. Pitch Ratings

I. Approaches- 7

2. Flare and Touchdown - l0 - There wasn't anything there that I could land in

those two approaches.

3. Overall- l0

4. PIO Rating - 6
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DATE: 1/7/86 TURB: Light PILOT: Smith
FLT: 911 OVERALL PR: 7 CONFIG. #: 28

Ae Initial Overall Impression - It had a high frequenty, small amplitude PIO tendenty
in the flare and touchdown.

B. Approach

I. Initial/Final response to control inputs - If felt quick, responsive initially but
like I had a fairly stiff spring in the airplane.

.

3.

4.

5.

6.

7.

Flight path control - Good

Pitch attitude control - Good

Airspeed control - Not a problem

Offset correction - Easy to do

Atmospheric disturbances - Not a factor

Special pilot techniques - None

C. Flare and Touchdown

I.

o

Pitch attitude and flight path control - Was different than approach. The
pitch attitude control I tended to get into an overcontrol. High frequency,
small amplitude PIO, and superimposed on the flight path. So I could control
the flight path but I was just hunting all the while coming down. The second
time I approached it a little more cautiously but you still had that tendency
to small amplitude PIO. The pitch attitude control suffered there. The flight
path control was not really influenced too much by that overcontrol, since the
mean value of that tended to go where you wanted it to go.

Control of touchdown parameters - Controlled fairly well. The actual touchdown
sink rate suffered a little bit by the lack of precision.

3. Atmospheric disturbances-

4. Special pilot techniques - Didn't develop any in my brief exposure.

D. Pitch Ratings

I. Approaches- 3

2. Flare and Touchdown - 7

3. Overall - 7 - Due to PIO

4. PIO Rating - 4
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DATE: 12/12/85 TURB: None PILOT: Ranz (Boeing)
FLT: 901 OVERALL PR: 8 CONFIG. #: 28

A. Initial Overall Impression - Workload has gone way up, both on the approach and
flare and touchdown. It was squirrely in pitch. On the approach and when you

are trimmed and reasonably stable_ it seems to hold that without too much problem,

but there is definitely a tendency to PIO anytime you make a pitch input.

B. Approach

I. Initial/Final response to control inputs - I get a kind of a springy_ spongy

feeling whenever I pulse the elevator trying to make a small input_ tendency
to overshoot.

2. Flight path control - Is a fairly significant workload, OK once trimmed, but

if off, hard to get back on.

3. Pitch attitude control - About the same (as flight path control)..

4. Airspeed control - Didn't seem to be a problem.

5. Offset correction - Didn't seem to be a problem.

6. Atmospheric disturbances - Seemed like I had one there between 50 and g0 feet.

7. Special pilot techniques - None required.

C. Flare and Touchdown

1. Pitch attitude and flight path control - It felt like you were kind of behind

the airplane, and you have to luck out in the sine wave to get a good touchdown.

Easy to get into a PIO.

2. Control of touchdown parameters - Questionable

3. Atmospheric disturbances - The first one gave me a bad time. The second one

I was able to compensate for.

4. Special pilot techniques - None

D. Pitch Ratinl_s

t. Approaches- 5

2. Flare and Touchdown - g

3. Overall- 8

4. PIO Rating - 3
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DATE: 1/9/86
FLT: 917

TURB: Moderate
OVERALL PR: 5

PILOT: Hadden (Lockheed)
CONFIG. #: 28

A. Initial Overall Impression -

B. Approach

C.

.

2.

.

4.

Initial/Final response to control inputs - Satisfactory

Flight path control - Satisfactory) but it was affected by turbulence. Intercept
was OK, but the tracking was somehwat on the sloppy side. I was a little
over half a dot either way, with very little movement in the controls.

Pitch attitude control - Good

Airspeed control - I think the turbulence resulted in sloppy airspeed because
there was 4-5 knots of variation.

5. Offset correction - No problem

6.

7. Special pilot techniques - None used

Flare and Touchdown

1.

o

Atmospheric disturbances - It is turbulent.

Pitch attitude and flight path control - Pretty good I thought. On the first
approach I bobbled a little bit in the pitch attitude but not on the second
one. The flight path control was loose in the flare, like I was not in full control.

Control of touchdown parameters - Probably within the desired zone but the
sink rate on both were on the high side (4 to 5 ft/sec).

3. Atmospheric disturbances - Maybe the turbulence was affecting my
performance.

4. Special pilot techniques - Stopped attitude bobble by letting go.
phase with it, but more like overcontrolling.

D. Pitch Ratings

Not out of

1. Approaches - 3 - Minimum compensation required due to the turbulence.

2. Flare and Touchdown - 5 - Because of the touchdown sink rate, may have
been caused by the bobble.

3. Overall- 5

_. PIO Rating - 3 - I had the one slight bobble only on the first apporach but on
the second didn't notice it.
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DATE: 1/8/86 TURB: Light PILOT: Person
FLT: 914 OVERALL PR: 4=1/2 CONFIG. #: 22A

A. Initial Overall Impression - It's one of those airplanes I really don't like. It's a kind
of a rate command attitude hold with a bounce back) it's a little vague as you go
and do it.

B. Approach

I. Initial/Final response to control inputs -

2. Flight path control - The flight path control was good, so there wasn't any
trouble with the approach.

. Pitch attitude control - Used a jab type input more than a smooth input. It's
not predictable if I'm tight in the control loop. Rate overshoots and then
drops back.

4. Airspeed control - Doesn't seem to be as tight in this configuration as it has
been in others.

5. Offset correction - Not difficult

6. Atmospheric disturbances - Not any problem.

7. Special pilot techniques - Use the little jab type inputs. I did not fly with
the trim.

C. Flare and Touchdown

I. Pitch attitude and flight path control - The first was pretty good, the second
one) the disturbance seemed to get more into the loop than it had been on
the preceding one or ! overcontrolled it a little bit. I didn't feel like control
in the flare and touchdown was very good in that one. The flight path control
wasn't as good as what I'd like.

. Control of touchdown parameters - It was outside o[ desired in terms of sink
speed (_ ft/sec) and I had just made a fairly large nose up input to arrest the
sink rate there. My guess is if we had been another 10 feet in the air we
would have had a PIO out of it.

3. Atmospheric disturbances -

$. Special pilot techniques - Little jab type things like a rate command/attitude
hold technique.

D. Pitch Ratings

1. Approaches - 3-1/2
2. Flare and Touchdown - 4-1/2 - Due to bobbling tendency.
3. Overall - 4-1/2

4. PIO Rating - 3 - I felt toward the end I might have been on the fuzzy edge
of oscillating the control system.
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DATE:
FLT:

12/7/g5 TURB: Light PILOT: Ball
g97 OVERALL PR: 9 CONFIG. #: 22A

AQ

BI

Initial Overall Impression - It was kind of a loose spongy airplane that had some
PIO tendencies of course most noticeable in the flare. I didn't like it, not a nice
flying airplane at all.

Approach

. Initial/Final response to control inputs - Loose and spongy. Pull it and it was
that rubber band effect, not much happens and then it comes swinging in a
fair amount.

2. Flight path control - Was not a very tight flight path control, but was sufficient

for the approach.

3. Pitch attitude control - Kind of wandered around on that one, more in slow
motions than in fast ones.

4. Airspeed control - Not a problem, faster maybe due to steeper glide slope
(Buffalo is 3 degrees vs Niagara 2.5 degrees).

2. Offset correction - I didn't like as well on this one, as I would roll into the
bank and to move the nose over there just seemed to take a while to get
around ther% and it didn't follow it as quickly as I'd like.

6. Atmospheric disturbances -Not a problem.

7. Special pilot techniques - None

C. Flare and Touchdown

lo Pitch attitude and flight path control - There was definitely a PIO tendency
in pitch attitud% particularly on the second one. It was divergent. Flight
path control due to that (PIO) was poor.

2. Control of touchdown parameters - Extremely poor

. Atmospheric disturbances - There was some crosswind. On the first approach
I was so busy in pitch I didn't notice the drift. On the second one, in trying
to kill that drift, I ended up working the pitch more too. (Safety pilot noted
that nose was pointed off runway heading, so drift wasn't all due to crosswind).

4. Special pilot techniques - None other than I would try to back out of the loop
next time in order to stop the PIO.

D. Pitch Ratings

1. Approaches - 5 - Due to sponginess.
2. Flare and Touchdown - 9
3. Overall- 9

4. PIO Rating - 5 - As soon as I initiated an abrupt maneuver or a tight control
there was a divergent oscillation.
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DATE"
FLT-"

I/8/86 TURB: Light PILOT: Person
914 OVERALL PR: 4 CONFIG. #: 25A

A.

B!

Initial Overall Impression - I like it less than the one before (17 + Lead/Lag).

Sluggish, non-responsive I can't quite sort out what it's doing. It looks to be like
a rate command system but it looks like it kind of wants to hold attitude but not
quite wants to hold. I can fly it in the approach with the trim without too much
trouble. I can trim the airplane and get it to do what I want it to.

Approach

1. Initial/Final response to control inputs -

2. Flight path control -

. Pitch attitude control - Seemed to be predictable in terms of attitude rate
response per unit input on the stick. It seemed to be linear. May have been
more linear than previous one, but the forces were so high that it's hard to tell.

4. Airspeed control - No real problem.

5. Offset correction - Fairly easy to make.

6. Atmospheric disturbances - Wasn't obvious.

. Special pilot techniques - I don't really feel like I'm connected to this airplane,
one of those things I'd put in the category of a rubber band airplane. Connected
to it, but not very tightly.

C. Flare and Touchdown

o Pitch attitude and flight path control - Doesn't really give you any problems.

The only thing that I really don't like about it is that the gearing is much to
low. The airplane's response is not as predictable as I'd like it to be. The
funng thing is you could make the flare and touchdown without any real trouble.
The first touchdown was done after a short time with the airplane and it

wasn't terribly bad and the second was pretty well controlled.

2. Control of touchdown parameters -

3. Atmospheric disturbances-

4. Special pilot techniques - You can adapt to it, but I don't know what it really
was.

D. Pitch Ratings

1. Approaches - 4 - Due to poor glide slope tracking.

2. Flare and Touchdown - 3-1/2 - Because of the forces and the initial response.

I don't think I'd like it more if you'd change the gearing.

3. Overall - 4

4. PlO Rating - 1 - No PlO tendency.
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DATE: 12/7/85 TURB: Light PILOT: Ball
FLT: 897 OVERALL PR: 5 CONFIG. #: 25A

A. Initial Overall Impression = The flight control wasn't 'too pure on that one. It

seemed to be more influenced when I got in close. I didn't notice the attitude
change, but the glide path did. I hadn't gotten to the flare yet so that's on the
approach.

B. Approach

I. Initial/Final response to control inputs -

2. Flight path control - So the flight path control wasn't too terrific on that
one, especially on the second approach.

3. Pitch attitude control - Didn't notice anything on the approach.

4. Airspeed control - Reasonable

5. Offset correction - Didn't notice anything.

6. Atmospheric disturbances -

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control - I was long and that was a [light path
control problem in that I landed longer than I expected to. The pitch attitude
was a little spongy.

2. Control of touchdown parameters - Not good

3. Atmospheric disturbances-

4. Special pilot techniques - Had to push forward to touchdown.

D. Pitch Ratings

I. Approaches- 4

2. Flare and Touchdown - 5 - Flight path control problems.

3. Overall- 5

4. PIO Rating - I
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DATE: 1/8/86 TURB: Light PILOT: Person
FLT: 914 OVERALL PR: 5 CONFIG. #: 2gA

Aa Initial Overall Impression - It's a lot more responsive rate commandlattitude hold
with perhaps a little less attitude rebound than the last one (#22A).

B. Approach

1. Initial/Final response to control inputs -

. Flight path control - The flight path control in the approach was very good.
It probably was the best glide slope control today (out of 17 + Lead/Lag, 25A,
22A). I don't know if it's learning curve or the configuration being better.
The gearing was up.

. Pitch attitude control - Crisp and responsive, I could make the attitude go
where I wanted it to go.

4. Airspeed control - Also better than some of the preceding configurations today.

5. Offset correction - No problem

. Atmospheric disturbances - Could see it, as the aircraft bobbled up above the
glide slope, but I didn't seem to be disturbed as much as on the others. On
the others I found myself with a much higher offset after the correction. This
one seemed to stay on the glide slope through the correction turn.

7. Special pilot techniques - None

C. Flare and Touchdown

I. Pitch attitude and flight path control - On the fuzzy edge of a PIO in attitude
not flight path. ! saw a cycle and a half just prior to touchdown. Wasn't the
kind of a thing that I felt was on the verge of being divergent, yet it wasn't
the kind of a thing that I felt I had complete control over. Maybe the
sensitivity is a lot more, I got too much. The trouble was in pitch attitude
where I wanted very tight control over the pitch attitude and I got more than
I wanted. I was making reversals. The flight path control was still good.

2. Control of touchdown parameters - Sink rate was adequate.

.

4.

Atmospheric disturbances - I could see it that time.

Special pilot techniques - It's just a rate command/attitude hold airplane. But
there's something about the attitude response or damping. A little input and
out, pull and relax, push and relax. It would have diverged with a normal
technique.

D. Pitch Ratings

I. Approaches- 2
2. Flare and Touchdown - 5 - Due to the bobble in pitch. I probably would like

to see this again.
3. Overall- 5

4. PIO Rating - 4 - Had control reversals, had to be careful.
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DATE: 12/10/85 TURB: None PILOT: Ball
FLT: 898 OVERALL PR: 10 CONFIG. #: 25A

Ao Initial Overall Impression - Airplane was spongy_ did not follow my inputs at all_ and
a real PIO producer.

B. Approach

. Initial/Final response to control inputs - Even out on the approach9 making
fairly benign inputs_ I could feel that not much was happening_ then it came
through with an overcontrol_ it went more than what I expected. It felt like
the g stayed on longer. It was a very strange feeling airplane.

. Flight path control - Not good, I had to spend much more time keeping track
of the glide slope because everytime I took my eyes off it, it would go quite
a ways off.

3. Pitch attitude control - Also very bad

4e Airspeed control - Also difficult, it was one of those airplanes you have to
watch instruments all the time.

2. Offset correction - Started the nose bobbing up and down as soon as I made
the offset, and I was watching that and almost overshot the offset.

6. Atmospheric disturbances - I really didn't see too much because I was already
in the beginning of a PlO when we got down close to the ground.

7. Special pilot techniques - Didn't have a chance to try anything out of the
ordinary.

C. Flare and Touchdown

Io Pitch attitude and flight path control - The pitch attitude was the thing that
was bothering me,thought we were going to hit a nose gear before we would
flare unless we were lucky. Flight path control_ had no feel for it at all.

2. Control of touchdown parameters - Terrible_ where we would have touched
would be a matter of luck (disengaged before T.D. on both).

3. Atmospheric disturbances - Didn't notice

g. Special pilot techniques - Didn't have time to try any.

D. Pitch Ratings

I. Approaches - 7 - Would not exceed a limit on the airplane out there.

2. Flare and Touchdown - I0

3. Overall - 10

4. PlO Rating - 6 - Even out on downwind I was getting an oscillation and in
the flare it was divergent.
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Appendix E

APPROACH TIME HISTORIES

This appendix presents approach time histories. The final 20 seconds

of the approaches are shown. They are presented in chronological order. A

cross reference between configuration, flight number, and pilot is presented

on the following page. The following responses are shown:

FES

Q

HDOT

H-WHEEL

FAS

P

PLA

V KIAS

m

m

m

g

i

FES, pitch column force

q, pitch rate

h, altitude rate

hWH, wheel height plus pulse at touchdown

FAS , roll wheel force

p, roll rate

power lever angle

indicated airspeed (biased by i00 knots)
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Table 8

CONFIGURATION- FLIGHTNUMBER/PILOTCROSSREFERENCE

CONFIGURATION

8

I

2

3

4

5

6

7

8

9

i0

ii

12

13

14

16

17

17 + L/L

18

19

20

21

22

23

24

25

26

27

28

22A

25A

28A

FLIGHT/PILOT

B91/A,B93/B,906/C,90z/b,902/E,912/F

BgI/A,9oo/a,9Z7/F,907/G

891/A, 900/8, 907/G

895/A,89S/B,909/G

895/A,900/B,9Z5/C,909/G

918/A, 900/B, 909/G, (916/A - with +200 ms delay)

895/A,905/B,909/G

916/A,B96/B,909/G

S98/B,9ZS/C,9ZO/G

918/A, 910/G

9 I8/A, 910/G

918/A, 917/F, 909/G

918/A, 909/G

917/F, 907/G

918/A, 907/G

9o4/o

894/A, 898/8, 908/C, 904/D, 904/E

914/A, 896/B, 904/D, 904/E

894/A

894/A

894/A,9O0/8,904/D,904/E

892/A,B97/8,906/C,912/F

895/A,B93/8,915/C,913/F

895/A, 898/8, 911/C

892/A,B96/8,906/C,902/E,912/F

892/A, 916/A, 893/8, 915/C, 901/0, 913/F

892/A, 898/8, 911/C

892/A, 897/8, 906/C, 902/E, 912/F, 913/F

892/A,916/A,B9)/8,9ZI/C,901/0,917/F

914/A, 897/B

9I4/A, 897/8

914/A, 898/8



EL
O_
CE

Oo

p-
_J
LL

! u
W

\

SU3 d Uqd

$33 0

E-2

IO[IH

j i

SUI_ A

q33HN-H

o,.I

¢9



1::1
Z
:D
0
n

Od

\

$3__

d

0

E-5

±OOH

b- --
0 --
Z

--

(_I --
(_ _

I --

.__I__

SWI_ A

I

I-- __
1L

1_ --
(_ __

--

I _

733HN--H



o1

n
[i_
EE

,,---I

133
CD

F-
/
b.

SW_

I

d Wqd SWI)_ A

Z

0

Q
Q
Q

CO

Z
--I
0
13_

Cg
OJ
I

.... ...I

$3...4 O IOOH 'I33HM-H



| ............... l'_ ........... --'I

"1'

......... _ ----1 IM

_J
..J

1
--4

I

J
i

.-1

S3A O IOQH q33HH-H

E-5



SUIH A

S3A 0 IOBH
E-6

q33HM-H

(M

C_



I I

Q__ _ =W W

z--I 0

zL __ _._

I ! I

LD
SU3

O_

I,

(11
Q
Z

0
n

d

< o o
W
Q

•

.

! i

I i

U
W U
tO W
\

\
W _-
Q b_

CS_

| I

#

WId SUIN A

I

i

gl
--

0 _
Z

--

--
_

• I

I

¢kl
I _

Ii

I

i

m

w

m

i

i

I

m

L

_9

$33 D IOOH 733HM-H

E-7



Od

h
Z
0
U

p_

O3

SWJ

I

Z

0

Q

0
E-8

\

IOOH



OJ

I,
Z
0
U

n
n
C[

o3
co

L

Q

6;)

(5) 6;)• 26;)
•,-, I

! ! L

tn
I::z:l
Z

0
0._

Q

o,.!

!

SW3

(

U
z w

0 \
(l_ L9

W
Q Q

I "°
Q _2_
_ °
I ctj

1 L

$33

! a !

>
t

6;)
_g

Q

i
|

d

<

[D
ILl (D

Ld

W
Q L

(5;) Q
Q Q
Q 15;)

J !

0
E-9

Wqd

100H

I--
O
Z
"v"

(._
I-- --
0 _
Z
-,t _

iS) --
IS) _
(5)

6;)
oJ
I _

I--

SBIH A

IS)
r_



S3j

/
/
I

/

0

/
/

/
!
i

I

I
I
I

I

I

i
I

1

/

I

)

I



! - p

7_J- _ z w
OJ Z • Z3 tO

• "7 0 \
O [_ 0_

Ld
L m _
Z _
0 _ _ _

"°
(,..) iS) INI IS)

I 1 !

CO

t.)
W
U3

|

S_3 d 87d SWIM A

l

(.0
I-- --
0 _
Z
y --

I

,|_

D_

F-
_J
I,

!

OJ

EL

!

>
Z W

0 \
a_ _ 'Q

INI

£kl .
I ctl

I !

S3A O

| !

U
W U
O9 bJ
\ cr)

bJ I--

I --,

i i

E-It

! !

U

W

IOQH

/

733HM-H

b_
i

m

I _

Jm



r •

(

SUJ

Cf)
Q
Z

0
13_

IS)
IS)
IS)

IS)

I

U W

IS) ¸ IS)

# "-_ ,
L , ]l I

d

(S)
CS)
(S)

C5)
Lf')

Uqd

(.O
F-

, 0
,_ Z

(_ IS)

6;)
I_
ii (3;)

ou

I..

| --

CO
I-- --
0 _
Z
y --

IS] --
__

6;)

(3;)
('kl
I _

I--

SUIX A

IS)

0_
O_
OE

Od
[3-)
CO

j--
_J
L

1
S3J 0

E-12

IOOH

i
H- __
L

_g
IS) --

4IS)IS)
.--4

' -4
_____J

933HM-H

IS)

IS)



Q
Pd z

0
L o_

Z Q

L_ SU3 d

i i

o
3_C

CW
oJ

U-ld SUI_ A

O_
0__
FF

Od
O3
CO

F-
__I
I,

O3
C_
Z

0
13_

(S)

c_J

$33

f |

O3

o \ DEL (.9

(3;) Q
(S)

• 13;)
(3;) (S)
OJ -

I ru (]
.... __,J I.

0

L_
W U
O3 W
\
__0 \
W _-
Q b_

Q

Q

oU

i I

E-13

IOE[H 933HM-H

O3
I-- --
0 _
Z
y --

(3_ --
13;) _
(3)

OJ
I __

| --

I-- _
I,

13;) --
t3) _

133 --

I

(3;)
oJ



U'I
r,,-
Od z

0
I, n
Z e_

U e_

LD

0_
0_ '

Od
O3
O3

I--
_]
D__

CO
IZZl
Z

0
n

IS)
c,J

q
<

<

<.I

(

<

! ¢

• !

$3__

i
!

\
|

L

0
E-14

IOQH 933HM-H



p,_

EL

CE

Od
O3
CO

F-
_2
L

"1 f I r

m !
Z IM

0 \ i (_9
O_ tD

Ld -_
Q Q (
Q 6g 6]

• 6] IS)
Q 6g • -

I "_" ' I LO

,J I.. . J |

sy_ d kl-ld S_I_ A

O']
I=:I
Z
-'I
0
rl

<

0
E-15

iO_H

!

q3_HM--H

0
Z
v --

OJ
I --

,J --

C_

(_
IS) --
CE) _

C_
,i---'4

I _

I --



00

I,
Z
0
U

CO SU3 d

_g

IS) _g

I °

1 °OJ
t---------

U ld SWIM A

0_
0_
02

OJ
03
00

I-
_J
LL

n

$33 0 lOaH
E-16

-------'---_ _ L_I

u

I

I-- _
b_.

IS) --
¢9 _

I

933HM-H



O3

8
?<

i ! R r | |

, II ! --_ , . .J

03 SI:I.:I d U']d

I"1
0_
O2

Od

O3

L

(.11

Z

0

$33 0

| !

E-17

,|

¢

U

I--
0
Z
v

Q
0,,.I

IOOH

SWI_ A

733HN-H

J

J

w

a

m

01
I-- --
0 --
Z

--

--
IS) _

OJ
I __

_S_



O_

[1_
EE

cLI
cD
co

F-
_J
LL

SUJ

0"I
I::I
Z

0
n

Q

I

...... 1 f

I • : ,,

d

cr)
I::I

z !
0

I _

$3__ 0
E-18

.__._J

CO
l--
O
Z

CS_

130

CS3
OJ

l--o_J

m--I
CS_ _
Q

< Od
I __

U-Id SUI_ A

±OOH ]33HM--H

_J

Q

Q --
Q

I _

i--

tM

_3







co
,..-.4

SW__

J

0
0
OE

d

!

0
E-21

iOQH 933HM-H



, --r LI
(.0 U_0 _f- _ I'__ _

I, 0 ('" O. _ i"_ i,i

j j

i
CO

SU3 d Wqd

0_ 1 r I

S3d 0
E-22

SWIM A

rql

--it
(

(

I°

(S)

m

m

I-- _
I,

m

I _

IOQH 933HM-H



$33 0 /00H 933HN-H
E-23



6 P

<
./I

0

I, o n Ld
Z n _

IS) (_D 133

CSD

CW

I ! !

L)
W
U_
\
L_
W

CSD
IS)
_g

Lr)

I !

$33 0
E-24

i
.o

y

(3;)

I

8qd SUIN A

I !

/OOH 933HM-H

CO
--

0 --
Z

--

--
__

CW

CS)
od
I _

I--

i

I

b_

(S) _

I _

I--

C_

_g
v_



I'

i
Lf3
OJ

I,
Z
0
(J

!

d
F--
0
Z
v --

(S) --
(S) __
(5)

• --

(S)
Od

I __

| --

CO SU3 d Bqd SUIN A

EL

>

$3-t 0
E-25

IO_H 733HM-H



8-]d SSIX A

$33 0 /OGH

E-26

q33HM-H



h o
Z
o @
u Q.

2
I,

1 r" I r

o \,._ --,_

h_

I

J

I-.-
0

• Z

d

Q

j° 0,,..I

L

1--4

4,

i..-.-
0

zI

I, Ik.I

$83 d Uqd SUIX A

O_

CO

0O

Od

$3_ O
E-27

IOQH 933HM-H



Od

Od

I,
Z
0
U

o] SWJ

(

d Wqd SWIN A

i

I

I

I

p_ --
0
Z

G_ --
_

_D

Q
Od

I _

Q

CO

b

Z

0
Q_

Q
_D
_D

_D
C_

I

| !

W U
CO I,I
\ U]
(_9 \

L

Q Q

) , -

$33 0

! !

E-28

I
i

(t _J
),,,

\

I,

"k _

N)

I

iOQH

D

_D
_D

q33HM-H

I

I,
I

I _

I--

CkJ





I I I

4

m _ u
m g

o

', ,
,--, SW-t d

<
Q
Z
-1 <
0
n •

Q
Q

IS)

$33 0
E-30

I::l-ld

IOQH

SWIN A

933HN-H

I

m

I-- --
0 _
Z

--

IS) --
I_ _
(5;)

IS)
Od --
I _

I--

(S)

(S)

I-- _
1,

(S)
IS) --
IS) _

G)
(S)

I _

I__



U')
ix_ c_

Z

0
LL CL
Z (_
0

L

{

>
C

U'J
U

_W
g
O_

@

U

W

!

m
!

m

K- --
0 _
Z
y --

--
_

I _

SU3 d YTd SWIW A

0_
[1_
CE

03
00

t---
_i
h

Q
Z
--_
0
0_

(5O
IS)
eg

eg
od

!

U
W

\
(-9
W
Q

Q

(rid

>

(

<

c_

I m

u

m

m

m

m

M

u

n

m

I,

m

IS) m
CS)

m

I _

$33 0 lOaH 933HH-H
E-51



Z
if]
0

I, n
Z
C)
U e_

Od

n
0_
(]i

O3

F-
_1
L

SUJ d

Z

0
13_

C_
Q
C_

>

• |

0
E-32

I

I -
I

I Ul i

i o__

o I z

I _

L

BTd SWI)_ A

iO_H

! !

933HM-H

q

F- _
LL

I _

(S)



00

L
Z
0
U

CO

n
O_
0z

0O

I--
_1
I,

r...Fl
Ic::l

z<:3
0
n

°<IS)

l:c:l
Z

0
O....

d

! I

SW3 d Uqd

(

<

S

)

$33

| !

U
Z W

0 \
Q_ (.9

W
Q

Q
•

oJ -
I oJ

| I

0

! !

E-33

IOQH

i

• H-

;_ z

I

c_

_--.1_ ! ,

SWI_ A

I-- --
0 _
Z
3_ --

IS) _

%

\

4

,I

tJ i

" " i f

I_

m

n

w

m

n

m

I-- _
b_

I_ --
I_ _

I_ --

I _

733HM-H



O3

L
Z
0
U

xl-

j

[0

co _
ca i / z

--'1 0

_ q _.

$8__ d Wqd

I
I

i -
I
I
i
i

4

0z9

i °• i

L......J-
SWI_ A

0_

0_
CE

O3

O3

H-
_d
L[._

!
I

!

l

i
I
I

I

i
i
i
l

I
!
I

r_g i
C.......i....

w

I

q

h

CD

CD

I _

Cg

$3__ 0
E-3d

±OOH 933HM-H



O3

L
Z
0
U

LO $83

i I

d

l

/

0
Z

N

I

J

f.O
--

0 --
Z

--

--

WTd SWIM A

EL
EL
OZ

0")
00

H-
I
L

W O

(_5 \
W H-

I I

E-35

\
i

IOOH

W m

I-- _
I,

¢9

_9
m

I _

733HM-H



o

$33 0 IOGH 933HM-H

E-36



Q
Od z

0
LL O_

Z Q
0 Q
U

F_- SU3

tO U
_z_ W

Z3D Ld , 0"1
0
0_

Q

IN)

I

d

$33

<
>

0

\
L9
Ld

Q (5_
CS_ Q

I uo

I I

| r

U
W U

W
\ CO
___ \
W _-
_z_ b_

Q

l !

E-37

Uld

1

/

0
•_ Z

y

I_

.. |

| I

$

\

'i

!

IOOH

!

tO __
K-
0 __
Z
y --

I __

SUIM A

!

b_
m

I __

. , |

933HM-H



oo $83 d

U

Q
Q

LF)

W7d

i--
O

y

CS_

CS_
I o,.I

! I--.

J

m

cn
I-- -
o _
z

-

(s) -
_

Q

i _

J--

SWI_ A

(kJ

0_
19 '

O3

K-
_]
b_

U1
I_ U
Z W
--l U'I
0 \

W

• 13_

0,.I •
I

I !

1 -- Ok]

I-- _
L,_

C_) --
(_ _

--

I _

J__

$33 0 lOflH 933HN-H

E-38



89d SUI_ A

|

IO_H



CO

I,
Z
0
U

c_

Q_

U_
O3
O0

F-
__J

I,

Q i I z
z lj
ZD , 0

_ lJ •

I _.--J

I!
q

i

-d

-H

F-
0

• Z

° . TI
L__ ...... L __....... --...........

o- t
Z

-J
I

_q

• -_
_g

'-4
............ J _

SU3 d uqd SUI_ A

CO

Z

0

Q
Q

C_

I..-.......

......... --1 I- ......... _' 1 I- ............. N--- .... --I

/

J

L
)

, Z Ld

k-

°

r ....... " ..............

Ld

°" .

m

m

I, ,

I -4
l___d

_U

_4

$33 0 lOgH q33HM-H

E-40



!

<

(

>

o @ ® ®_---_L _.

t !

If"

11

co SU3 d Uqd SUIM A

(D
I-- --
O _
Z
v

(S) _
G)

oJ
I _

_]
I,

$33 0
E-41

LOOH 733HM-H

09



SUJ

0_

C£

LO

03

O3

_J

h_

Q
Z
-l
0
12.

Q

Q
04

S3J

03

Z
.'-3
0
EL

_D
t_D
(D

tS_

I

J

d Bqd SHIN A

CD

F- . I iIN) ,

•
I. ---.---J L L

(&3

H
I-- _
I,

(5]
IS) --
(_) _

IS)

(s)__
I _

J--

0 J.OQH 733HM-H
E-42



! 1 !

_ _ o
o

1
F

09
!'-
O
Z
v

•
.

OJ

m

m

m

m

N

_fJ
I--
O
Z
v

C5_
15_ _

G_
Ckl
I

LO SU3 d U-]d SUI)_ A

CL
EL

I/3

O3

03

p-
..3
L

g_
Z

0
Q.

Q
Q

Q
oJ

[

$33

!

U1 C;

Z W

0 \ (D \

0_ b_

Q
Q

_. [ •

.----1 - - '-J _"'_ _-

0
E-43

\

\
!

|

!

IO_H

I !

\

1

i I-- __

i
t .....

t
"I33HM-H



to SSA
d

0% _.
I--
0 --
Z

_9
--

(9

eg

].o_H
0



[_ SUH d Uqd S81N A

(kJ

[L

u3 _>

!

r--

_J
[J_

o

Q
Q <

-<0u

LO
E_
Z
--_
0
0_

_a
C33
EB

Eg
Od

I

_i_..... -J

I I

S]__ 0
E-45

IOOH 933HM-H



S3J 0 IOQH 733HN-H
E-46



d

/

Q

Q
t_

L ...........

_' 03
F-
0

•_ Z
Y

(NI Q
• Q

_ •

m

q

m

m

m

01
F- --
0 _
Z

Cg _

Od l __

Ugd SUIM A

ILl

Q

oJ

G_

0
E-47

LO_H 933HM-H



L
Z
0
O

,i--.--I

EL
n
01

If')
0)
CO

F-
_J
L.

Z
"7
0
O_

IS)

I

SUJ d U7d

Z
"7
0
O_

Q

IM

<

K

I
$3_:i

(.0
1::::1 O
Z W

O \
n ID

LI.I
1_ I::!

• IX)

'IM °
I

__.1

<
<
<

>

>

¢M

_'_

0

U
W O
G; W
\ G;
(.5 "\
LI I--
I::1 b_

('M

---I L

E-48
±OQH

!
o
v

@

I

SWIM A

i IM

('M



]

Q i Z W tO
Z i _ 03 x.
Z3 0 \

"--4 SUA d

eg
eg
eg

i

uo

Yqd SUI_ A

Lf3
O]
O3

L_
W
tO
\

Ld

0



v---4

[i_
El_
CfL

CO

CO

CO

_J
EL

! '..............7.........I--_ r-3........:

I I

I::9 t_. C9Cg
C
u Q

CLI
1

U]

0 --
Z
bd --

C_ --
C_ _
C_

C_
CM
I _

t

LM

C_

SW3 d Wqd SWIH A

$2_ 0 /O_H Q_3HM-H
E-50



SUJ d uqd SWIM A

m

m

l

CO
I-- --
0 _
Z
,y, _

eg --
Cg _
Q

fki --
I

I

S]3 0 IOOH 933HM-H
E-51



I",..

L
"-7

0
U

CO

EL
EL
L-%

tD
0-]
CO

F---
_J
L

t
)

!

i
SW_4 d Wqd

t __ .._.-7 1 1" r

-_:--:?_

,,
h

1:3
IS)

• (D
Od

03F--

Y

_3

OJ

L

SWIM A

4

---4 .__

O"I
I-- --
O --
Z
y --

--
I_ _

_3
OJ
I _

_g

_g

S3A 0 /O_H -133HM-H

E-52



IX_

L
Z
0

0_
13_
CX

CO
03
OlD

F-
_J
L

CO

Z
_-3
0
0_

C_J

Q

Cg

!

C

tO

°° i
SU3 d U-Id

I

3£

R

I oJ
d

! I

SWIM A

ii
|

W
O_
\
F- _--
I, b_

| w

m

m

w

m

m

u

"0"_
i-- --
0 _
Z
._ --

CW

CS_

I __

i

I-- __
b_

u

u

I _

_g

$33 0 lOflH 933HM-H

E-53



Fx-

L
Z
0
L)

LO

EL
O_
[7:

CD
O]
CO

--

_]
L

S 3_IGtNAL PAGE IS!/

<i o,_. QU_L,TYI [

o a_ z

1 --

l-"- --
O
Z

--

I_ _

E_

'Z
1

SNJ d Nqd SUIX A

(M

t

GQ '" _:1 U
I::3 k.... Z ILl
Z _ .3_3 U]
Z3 _ 0 ",,
O 0_ r,_9

• _. /q
Od I

L .......... _ ......

| r

U
b_l U
U3 bJ
\ CO
ID \
Ld I--
I::3 LL.

153 153
153

153 I:_

Oa 15;3

..... I I,

$3._4 0 .LOO:H 933HM--H

E-54



SWJ d _ld SWIN A

ED

...... _ r

o]

.u.
ca '_'-_ i z w --_ to w
Z _ _ _O _ \ tO

\
0
0_ Ld I:_ h_

El} IS) IS) IE_

Ea . cu
{'M I'M I

' [-,_ ...... J L .... _ , _ ....

U
W

tO

' { INlt_

INI

IS)

1 !

6_

i
/L--__

m

m

i
I

m

!

u
i

_ Lt.

(N)

INI

I __

SBA 0
E-55

IOOH ]33HM-H



S3J 0 IOGH 733HM-H
E-56



$3_ 0 IOQH 933HM-H
E-57



O3
i.- --
0 --
z I
Y

i

G3 __

_3
m

! _

J_

o] SW3 d Yqd SWIH A

_M

IS)

[L
0_

(D

0]

CO

$33 0
E-58

r

>

U
W

\
' I'-" l--

b_ b_

CS_ Q

,,
lOaH

/ -I-- _
I,

w

--
I_ _

ISI --

I __

933HM-H





t

I.-. ! I I

Od $83 d Wqd

, i_ ! -- __ (_I

p

SYIN A

0_

!

I

• (D
[d

\
Y- F-
I, I,

, i

i

[L

IS)
Cg --
Cg _

IS)
IS)

I _

933HM-HS33 0 IOQH
E-60



[-,,,,...
OJ

LL
Z
0
O

%

Z

_ _o0
13_

=.

L ...... J_t ........... a j i__ ....

t

!
I

i,

i

i
t
i

i

i

I

I

L .......

}
!--
0
Z

3 IN}

CO SU.J d Uqd SUI_ A

i

m

: m --1t---
0 t

£g
_4

OJ
z __J
,__J



(S)



! !
!

m

u

m

u

m

0")
I-- --
0 _
Z

Q

O,J
I _

Lf] SUB d YTd $8I>I A

1 r i 1 I

1

?

$33 IO_H 733HM-H

E-63



O3 SU_ d Ugd

r

Fx-
O3
O3

_J
L

(

0
E-64

IOQH

m

tO
I- --
0 -
Z
3_ -

CD --
6_ _
_g

_g
nJ
I _

I , -J_

SUI>_ A

CS_



ir '"
_r

L

r_- SU__ d Ugd SUI_ A

1 !

(D

,!I

I m (._

N- _
6.

$33 0
E-65

IOQH 933HM-H



CE
Od
Od

Z
0
U

I' !

1::3 Z
Z , "-1

i i
,_____L ......... _.,

O3 SUB d _d SUZX A

.... |

$33 O
E-66

±O_H -'I':IT-IHM-H



CO
Od

I

LJ_

J--_

0
U

£-- .................... 1 r ..................... "1 i

7!

Z i_ -1

Q
IE3 i

• !f

GO

) oZ

r t_J

-J

CO

o-!
Z

--1
Q i

O9 !
• --I

i -4

Q
v,.,I

SUA d _]d SYi)4 A

Cg
c_

$33 0 iOQH

E-67

"I3_HM-H



Od SWJ d Wqd

[1_
f

:3 __ 0

o _..%+_,b >

q

U
W U
(J') W

W E--
El LL

(3a _a

, J •

$3._4 0
E-68

i00H

| I

U

I

+J •

tu

.... J

933HM-H

I-- _
b_

IS)
13;}--
(_a _

(:a --
(SI

I _

-- OLI

I -

m



o

CS_

J I

CS_ , CS_ __

°II

! w
L .J I

<

533 0 IO_H 733HM-H

E-69



U] SUJ d ugd SUI_ A

\

$33 0 iOOH 933HM-H

E-70



(_13
CO z

7
0

h o_

Z

U

CO

Z W
7 CO
0 \
O_ (_9

W
Q Q
Q

Cg Q

! I

U

Ld
0'I
\

W

_ Q
IN) IN)

, /

/
o

/

ffl
F-

•"4 Z

a IN)
• Q

I Od

i

01

0 __
Z
y --

--
_

Q

I _

I--

co SU3 d U7d SUI_ A

EL
O_
OE

co
03
co

K-
I
LL

_Z

tEE

! I i

L
)

/

!
I

I

t_)

W

L

I

!

I

I-- _
Lu

--
_

• I

I __

S-_3 0

E-71

lOgH 733HN-H



i

$33 0 /OQH 933HN-H

E-72



00

I,
Z
0
U

0O

n
ll
0::

OD
O3
130

!--
._!
1,

!

<:

Q
Z

0
11.

IS)

b

SBJ d

o

Q
I_ <

1 •

$3__

C_
Q U
Z W
"_ Cn
0 \

l,l

CS) IS)
• IS)

IS; (S)
CM •
I ou

}
>

C

b
¢

P

J

0

"--"I f

U)

@

! L

(11
b-
0
Z
bE

IS)

, ill L.

Wqd SWIN A

' ' r-

U
W U
U) W
\ (/I

W F-

eD (S)
IS) IS)
IS) Q

(x_ (S)
I --_

_J I_. .....

ZOBH
E-73

b
.I

L

I f

/

-133HN-H

I-- --
0 _
Z

--

IS) --

I-- _
1,

IS) --

I _

INI
CM

E



' l, ' ' '

}

, , , L'_ ,

Q]

C_

i---
._J
t,

SW3 d

!
8qd

6.

Z

o0_
(3;)
Q
G_

• 4
G3

_J

i !

$34 0 IOQH

E-74

SWIM A

933HM-H

, -- (_j

09
I-- --
O --
Z
3d --

IS) --
_S) _
G3

G3

I _

(3;)
I -- C_J

I-- _
b_

(3;)--
_) _

G) --

I _

J--



_z ° _ ._
0
0

(SI 13) (S) (S)
(S_ (S)

_'- (S)

(S)

-. i[
L

SUJ d UTd

i °'"

03
b-
0

v

(_) (S)
• (S)
;) •

.,:1 Ck]

1.

SWIM A

!

(D
I-- --
0 _
Z

--

(S) --
(S) _
(SI

Q
c_ --
! _

I--

00
OD
0O

|

0 IOOH 733HM-H

E-75



0
Z
v

CS)
m

I

Ul
F- --
0 _
Z
_d --

--
C_ _

I _

SUIN A

m

I

Q

I

b_

9_-:
$3__ 0 ±OQH 333HM-H

E-76



I"

<

9
<

0
b_ n

Q U
Z W

tO
0 \
EL (..9

W

(N)

I

!

!

\

!

I

u

I

(.O
I-- --
0 _
Z
y --

IS) --
(_ _
IS)

(S)

I _

J __

SUJ d Ugd SWI_ A

$33 0 lOgH 933HM-H

E-77



(I)
Q

oJ z

0
I, o_
Z e_
0 e_
U Q

I r

_r

|

W

\
L5
W

@

!

I--
0
Z

_v

(.0
F- --
0 _
Z
3d --

(_ _
G)

(S)

I __

(3)

Od SU3 d Ugd SUIM A

0_
0_
[E

[]
[]
O3

I,

0

o
Q

IS) (5)

! ! I

>

S3J 0

(D
W LJ
tO W
\ CO
(.9 \
W F-
Q h

(3;) 13;)
(S) (S)
13;) (S)

(XJ (5)
I ---,

I L

E-78

100H 933HM-H

! --

F- __
I,

(S)
(S) --

@

(S)

(S)



| I ! t ! i |

| r _ f----

z

(S)

13)

U
CO W
\ bO

Q I,
(3_ Q
(S) _1 13;) 13;)

13;) (_O _ IS) I_D

• IS) (3;) CD
(3;) 13;) • •
CU • CU t_)
I ('U I ---4

I I * L,

\ i,

1 -- (,_l

I

--_-J

SUI>I A

I-- _
b_

(S)
(3;) --
(S;) _

"t13) --
IN;

i

$3__ 0
E-79

iOQH -'I33HM-H



I

<

°%
0 Q

(S)
U _

(S)

I

[I_
[L

SW3

0]

m

| f

if) D U

\

£9 W

_ ° °

I I t/_

I • I I

d

1 !

I_ U
Z W
"-_ (.F)
0 ",
CL (,.9

m /

ISI
IS) IN)

• (Sl

_ .

J I

>

U
W U

\ if)
t9 \
W I--
_ L

Q Q

od _
I ---.

>

1::lTd

00
i--
0
Z
y

.

(-_

SWIM A

U
W
_O
\

e

e

1 ,

' -- Ikl

IN)

m

01
__ --
0 --
Z
y --

(_g --
_

_g

G_

I _

I__

n

u

H- __
b_

m

I _

$33 0 100H 933HN-H

E-80



Od

L
Z
0
C.,)

LO

0O
I::1
Z
-"1
0
rl

SUJ

I

J

d

E-81

U-lcl

(..tl
I--
0
Z
b_

IS)

oJ

L ....

SUI)_ A

(.O
I-- --
0 --
Z
v --

I _

I--

l
• 0

lOflH 733HN-H

IM

2



Od

!

ii

Z
0
U

C0

0_
EL
az

G_
0]

k-
_J
b_

SUJ

0"I

Z
-7
0
0_

G_
_g

G_

)

>

! I

0")
Q U
Z W

0 \
EL (_9

W

• G_
Q
C_l •
I cu

I I

S]__

I LF)

d

U
I,I U
(.n W
\ LO

W !--

13_ 13a
13a

I_Y IS)

I --,

0

E-82

I

i

|

Ugd

,t F-, 0
•_ Z

y

i cu

SWI_ A

(.O
I-- --
0 _
Z
3_ --

13a --
I_ _

I _

I

I

1 f

b

I
,]

I-- __
L__

I_ --
13a _

13a --

I __

IOQH 93]HM--H

f_J



_ _ --, ,----- cl____ -, _-- l:l_d_ .... -,

i

I

i

i

$3.:I O E 83 .I.OEIH 933HM H



(

z o

o .

I I

00
SWJ

! !

C

I ! I

6

>

d

>

$33 0

0
I,I (.3
03 Ld
\ O]
(_9 \
W _--
Q I,

IS) C9
IS) _9
IS) _9

oJ C9

! L

E-84

f
/

/

O0

O0
I ru

,t !

Wqd SWIM A

I !
I

|

100H 933HN-H

03
F- --
0 --
Z
v --

Q --
Q _

IS)

I _

Q
_ ('4.1

u

i

I-- _
I,

iS) _

£9 --
_9

I _



. ! . _--.--_. , ,

?
(

If) c_ [_ z
Z t_
"--I 0o /-- ___
n INI

L....-_._N_,. ....... J L .. L

P
I
!

J
f

/

¢
C
C

U

J..... J
O3

SEI-_ d k_-ld

D_
El_
(]Z

03

_3
b_

, I

I
i

CO
i--
0
Z

O_

L. ............

m

{.0
I-- --
0 _
Z
v --

--
_

I _

SWIH A

I,

a

C_

$33 0 .LOE_H q33HM-H

E-85



UD

i,
Z
0
U

in
IS_
QC

Cg
Cg

_J
L

Z

0

S___

Q
Z <
-7
0
Q_

r _ , r
-)I

I

U_

S3J 0

C_

ID
1,1 ID
f.l'l l..d
\ l.rl
(.9 "x.
i,i !--
¢_ i.1_

ou IS)
I ---,

J t

E-86

_qd

#
\

ZOQH

)
/
J

I
I

I
J I

0

q

O_J

J

I

I

,
--

0 --
Z
v --

--
_

(S)
• I

(S)
--

I _

S_IM A

I I

I

L_

1,1
CO

p-
I. L --

...... J I.,- .......... _.1,........ J

-lhSHM-H

IM

IS)



m

m
Z
0
LD

---4

f 1 ! 1 f"

I

f.n t.)
a _zw _
Z] 0 \

W
Q

IS) , IS) IN_

I U'l

SUJ d

i

O_
O_
[E

C_
03

F--
_J
b..

::3

13_

e_ c:::
Q
I'M

-------I r ! l --

z $2

_ ! -4
Q ; Q __
e_ i _J
,-'u I t -4

__ __..... L .......... , __J

1 I , I

Lr) u
I::3 u Ld U
Z W _ W

0 \ t._ \
[L t:_ W _-

l d 1:::1 b_
Q 1::1

• l:g;l 1_ IS]

Oa • Oa I_
I Oa I

J L_ . _-I L-.--..

WOd SWIN A

IkJ

i

i

F-
LL

_ _J

' °INI _

I _

$33 D

E-87

IOOH 733HM-H



r _ , i t

P

>

• ..--J I •

SU_-I d

Cl

m u
t/_ _ u w u
Q Z _ W
Z _ \

Q t.u

IS) _ --i cu Q

od I --
| I L

$33 O

E-88

h

L
W-Id

IOQH

i

I

O_
--

0 --
Z

--

--
__

IS)
• I

C_
o_
I _

I--

SUI>_ A

733HM-H

tl,.l

eg

eg

w

i

w

eg

M

b..

IS)

--
IS)

I _

I--



_- SWJ W-Id SWI_ A

O_

Cll r

F-
_J

m_._ : z

____ZL .......... •

t

$33 O lOgH 733HM-H

E-89



! I f I

i

U

J L _ I,

U] SW_-I d

0_

0)

H-
_]
6_

r--

(

m D

m

I ou

I (, _ •

U

'_,. I L

$33 0
E-90

I

Wqd

U
W

\

I, I,

I

±00H

i , f._J

SWIM A

933HM-H

C_

C_

w

I

LL

C_
IS) --
(3) _

(3D --

_I4

I __

I__



!
m

a

! m

m

m

m

m

m

N

U_
__ --
0 _
Z
_£ --

|

!

C5_ _

CO S_3 d Yqd SSI>_ A

$33 0 LO_H

\

_S_

J
N

m

m

H- _
b_

O0

OD --
O0

m

I _

-133HM-H

E-91



03 Q
Od z

0
b_ 0_

Z e_
0 em

J

C

->

¢ !

CO
Q 0
Z W
-1
0 \
0_ (__

W
Q

(5)

•

I _r

I I,

l [

U
W

W

CS_

| !

,!

I-- --
0 --
Z
V --

(3) --
13;) __

(5)
(_i --
I __

I__

r,,. SU3 d Uqd SUI_ A

O_

O0
C

_]
EL

5
o

@
R <
(3]
OJ

q

! f

@@
r_

(5) I _ • •

_ • _ oJ
I OJ I

I I I I,,

I

_D
QD

I.,

R-

ot
I

J __J

oJ

$3-1 0 IOOH 933HNIH

E-92



EL
El_

Od
3
O3

_J
h

Sid_ d ig'-Icl

!

rid

SWI_ A

F ..........

0

E-93

IOHH I_]HM--H



>

%

SU3

!

d

r _

W W

L

, ,j L

$33 0

E-94

r

J

:i

'i _ 3d
I Q

i _ _.

1 m

_Z
7o_

--

t_ _

UTd SUI_ A

G_
m

m

m

b_

_g m

-Jm

lOaH 733HM-H



m
Y

@

|

CO

o_

n
cE

oJ
CS)
O3

SU3 d ugd

CO
I--
0
Z

13)

C51 13)
• 13;)

Q •

i c_l

SUIH A

W
tO

0 IOOH 733HM-H

E-95



(kl

SW3 d _gd SWIH A

0_
0_
[11

Od

09

F-
_J
L

C_

t_
I -
I -
!
I

I-- _
I,

I i

_J--

$32 O. iO_H 733HM-H

E-96





1 |• ! I

(

g ffl \

_ W

_ _ . _ ....

!
1,

F-
' 0

•
.

Ln
I

_J |

1 --

m

I--- --
0 --
Z
v --

--
I_ _

I _

._-..-I __

(_ SWJ d _Td SWIM A

i

U

S3J 0 IO_H
E-98

733HM-H

"I --

J

I--- _
I,

--
_

• i

I

INI
t'_

IN)



$33 O I00H 733HM-H
E-99



L
Z
0
U

00

$33 O LOOH 933HN-H
E-IO0



r ! l !

$33 D LO[IH -133HM-H
E-IOI



G3

i

U'3

L. ..........

LO
F-
0
Z
",I

eg eg
eg

ea •
un e9
i Od

....... d

m_4
I-- .
04
Z
y -j

e9 _
e_

e9

i _

_J

_D

SW3 d Wqd SWIX A

CS3
Od

153

$3-1 0
E-f02

].O[]H -I]3HM-H



SU_ d

n '_
O_

CO

K-
_J
b_ _o

Z

0
EL.

(5)
(5)
(5)

(5)

,C

S3J 0

p
J

f

i

\ !
tO

0
•_ Z

Q

I fu

uqa

E-I03

±OOH

r

W
O_
\

|

SUI_ A

i
o__ i
I--

°1Z

_

I _

----_

I

q33HM-H



l'x..

L
Z
0
U

SWd d Wqd

m

I

i

.__i
(J9 I

Z

I
.......... J _

SWI_ A

I

!

!

Q

13_
EL

C_
O3

I--
_.J

l,

S]d 0 iOOH
E- L04

933HM-H



(f)
ix,.
,---' Z

0
LL O..
Z
0 Q
U

I

>

m

o
@

I

CO

,. _ of,D ._
W Ic_ ._ bd
Q (_g

(53 Q
• _ G3 U') C33

_1- ! if) I

L.. | | _ _ L

zo

@-

I __

Ji

LD $83 d 87d S81X A

O_
[L
OZ

(

<

U)
I:_ (J
Z W

O \
n (,D

w C
¢9 C_
G_
¢9 _g
•

C9 e_
OJ •
i oJ <

• ! I--

D

1 (" IT _ I

W U
W

\ tO

Q b_

cu
I --_

E-f05

\

I w

- mi

m

m

m

m

M

h_
m

--
15_ _

_S_ --

I _

lOgH 333HM-H



I:

SNB d Nqd S_IX A

Q_
Q_
CE

eg
CT)

k
A
L

............ 1 --

SBJ 0 iOQH q33HM-H

E-tOG



[]
Od

I,
Z
0
U

i

Q
Z
-n
0
0_

.d

W
Q

INI INI

I

J

L

Q _

I If';

"7/

UI
I--
O
Z
5_

g INI

n INI

_ N

m

m

m

m

m

I-- --
0 __
Z
3d --

O_ --
_

O_

03 SW3 d Wqa SWIM A

n
0_
oz

S3-1 0 IOEIH 733HM-H



Od

L
Z
0
U

C_

a3

6_
CD

L

W
Z _ _ tO

O
O _Q- \

Q

_- _ ,4_

r

Q
CS_ _D

s CSD
m..

_r 13J
I uo

....... ..I t.

SU3 d

01

Z

0

Q

INI i

O'1
Q
Z

O
n.

INI
INI
C5_

INI
fkl

I

S3J

%

Ld
03

p-
b_

_g

Cg

_g

0

E-108

01

!°@
I.

o-4
z 4

I

, ° ---I

Od ,

L__ .....J

SUIX A

T .....

\

!.
b_

CS)
13D
13D

] Z.__

i0QH

I

1
I

N

q33HM-H

(SD



L

C_2

[33
T----I SWJ d W]_ SWIN A

O_
O_
CE

CO
03

_

_J
LL

S-_.J

k

CS_
C_

Cg

'/
........ J1

0

E-t09

IO_H

q
q

b_

I

----, I __

Ib ......... __......... - __._._J

933t4H--H



S3A

I

D /OgH -]33HM-H

E-IIO



CL]
SU_4 d U]d

P

1_ _
Q

' I_
nJ
I _

--,.--J --

SBI>_ A

EL
[I_
[E

O3

--

_]
L_

b

.E

C

O] I:=1 U
I:_ / Z l_d
Z --I

--I _ 0 \ _' (.9 \
0 0_ _9 W i--

Q , QQ IS)
IS) IS) IS)

_ •

i _ li I '--'

$33 0

r --'------'--"1 r

I
i

L/
(_ IS)

I m

_J

J

_-_J
EL_ 1

(5)

IO_H 733HM-H

E-Ill



$33 0 IOGH
E-If2

m

M

cn_
b-
0 --
Z
3L --

Q --
_

L °
I _

SWI_ A

_4



l
\

I
4-

L
Z
0
U

(k

I"I
[I._
O-

G3
o3

F-
I
LL

SUJ d U]d SWiN A

_j

--4

-a

-4

4

-.-4

_j

-A

EL_ -J

O0

"4

$33 0 /OOH
E-If3

333HM-H



_g

G_

_g

$33 D iOOH 733HM-H
E-II4



ii

I

LD
x'---t

L_
L_

0
U

Z

0

LD
.--_ SW.J

!

d Wfid SWIM A

{kl

F ........... "r......

S]d 0 IOGH 7___]HM-H
E-f15



$33 ID IO[IH 733HM-H
E-If6



LD

LI_

z2
0
U

._

G2,
o3,

_

_..J

LL

SW] d 89d SWiN A

.--J

2

OJ

$33 0 IOGH

E-liT

933HM-H



S3J O IO_H 733HM-H
E-f18



m

b
7
J_

0
CO

Od

_

0
r,--

LL

(D
eD
CO

_

1
EL

SWJ d Wqd SWIN A

CO
CO P:]
za Z
Z LD

0
[I_0

O_

Od

L-. ............. _ .... d

S-4_ 0

IM
U_

L9
W

Od

. ..J

..........._I- ..........._ _ .... ]..............-_ --

L_
L,I

. i
L-

E-If9

IOOH q_HM-H



CO SB3 d BTd SWIM A

$33 13
E-120

IO_H 733HM-H



Z

0

i

i
I

r ............ _ ....... -"-I ........... -_............ -I --

i i

O3
F-
0
Z

Q
OJ

O3

0 _
Z
."L --

C9 -4..

R_4
Q_4
I -4

I

j I

_-J-- SU__ !

0 W-id SUIH A

L__

L ..................

0
E-121

J.OOH



d
LF_

I
I
i
{

!

0
I z

_3J

OD

LO SUB d U7d SUI_ A

0_
0_
OZ

CO
[]
O]

L

Q

4

m

m

M

t-- _

I

____J

$3_ 0 IOOH
E-122

733HM--H



SU3 d Uqd SUI _ AI" |

............. L ...................... .-.J .._

S _...-_ 0 LOGH 733HH-H



>
(

_l-
od z

@

1
I-- --
0 --
Z

--

I _

J_

r_- SW3 d Uqd SUIH A

O3

_J
L

g
11.

@

OJ

L...L,

>

"1 u I

$3--1 I:)
E-124

IOQH 733HM-H



[B
.---4 Q

Z
-I

h o
0_

Z
O o

Q
O o

!

i_ \ , (D

(_9
W
Q

Q

$83 d 8qd

O_

!

0
0_

Q
Q

O]

Z

0
0_

Q

Q

Q
_d

I

M

I-- --
0 _
Z
y --

(3_)_
_g

Od

SWIN A

$33 0 IOQH 933HM-H

E-125



Od
$0__ d Uqd

Z Ld ' f LO /

23 '... j _, I-- k..- f"
0 P- l Lt. b_

L _

_ li TM_ , _ , _-
- ...... -)L............. l t...................... _ -- ........

SUI)_ A

I-- _
L_

INI
IN) _

INI

_................ J

$3] 0 /OOH 933HM-H

E-126



d

W
CO
\
k-
L

C_
C_

C_

I' ° ....

$33 0

E-127

Wqd

IOOH

I m

I
!
I

i -
i
i

I
I
i
I

I
I
i
I

!
I
i 03
! I-- --
i 0 --
! Z
! Y --

4

t "-ti Q

, ,-JI

L __.1_

SWI_ A

INI



Od

L
Z
0
U

[1_
Q_
EE

p,_

/
b._

r ..........

SWJ d

/

EJ-ld SUI)_ A

r ................

O3
C9
Z
Z3
0
Q_

I

% O3

Z
i"D
0
Q_

(S)
iS)

Q

o,J I

L-.. ................ .J

I,

-e----t

(51

0 ±OQH ]]3HM--H

E-128



O3
Ck] Z

S o
EL

Z
0

6D
0

CD

t_
Q
Z
7
0
n

S33 0 IOOH 933HM-H

E-129



Or)

m
Z
0
U

I_ " Z

0

d fi

U
W

\

W

! i -
i -
I

i ..-t

b'¢ Z i }L -.4
xL

•.8_ Q i Q_

......_..t2_ ......................i--
_.0 SU3 d Uqd SUI_ A

O--

t'l
CE

p,,.

O-']

_

_J
L

|

ED
o,.,I

S] _ 0

E-I_O

IOOH 733HM-H



I r 1 !

d W7d

go
k.-
0
Z
y

CS_

I,.-

I

i
I
I
I

.L.__

t
4

__. --
0 __
Z
v --

--
I_ _

IS)

I _

SWIM A

[i_
0_
OZ

Fx_
O0
O3

F-
_J
L

$3._ O
E-131

IOOH



c 0

• (33

....... L

T ....... --m ----] _I

! fl
I ----4

i
!

I -
I

J

!

I co

I o_Z
I

; 13;)__
i

I " --
• Q ._j
i O,J I

i

.L ............ ..I __

C33 SW__ d Wqd SWIX A

0_.
0._
az

p,,_

03

l---
_J
L_

¢4

03
C3

z-70
13-

(.13
r,-.h
Z
i..3
0
i"1

,11

o,..!
I

r ...... _ .......... .,%

u ;'_ w

L ..... --_.- L ........ J t,--. _ _"....... l

t' ...................

b

",..%
1---

133
C_
C_

EO
C_

I.,. ..........

C_
"---'T CkJ

-4
q

i

q
!

CS_
-----_ .-..,

d
-4

Lq
c_-t
c_ --1

,,,--',4

d

........ .._ __1

$33 0 IOOH

E-132

-133HM-t4



_0

0
L o_

Z
0
U

(

?
i

I

Z

0
rl

I

¢ -I
__/

$8__ SUIX A

Lfl
I--
0
Z
y --

I

Q
Od

:d

2

E.

p,,.

H-
_J
6_ >

CO
Q
Z

0
O_

OO

INI

I •

,,j
(3;) i
c_-q

O0
OO

,J
I

$33 0 iOOH 933HN-H

E-133



17"

!

$3__ 0 .LOI_H
E-I_4

=o
3_

R

L

J

SUI>_ A

733HM-H



±O[IH

U7d Ski]:>] A

U

O3

p ......

11

O_

H

N

m

u

LL

_H

' H
L. .......................... J _

"iq-_HM-14



U
W
CO
\

W

SWJ d

CL
CL
CC

00

C_
00

H-

L

CO

Z
--}
0
13_

(5)
153
153

(S)

?
S3J 0

E-136

l_17d

lOaH

SWIH A

733HM-H

I --

(.F)
--

0 __
Z

--

--
Q __

CL]
I __

I

i

I,

I

I _

I__

(_)
l'k]

(3;)



C0
Q
Z

O
S o_

Z
O
(_; Q

_g

0_
0_ ,
0Z

O0

G
O]

H-
d
L

Q
Z

O
0_

6;)

6:)

I

i i i a I' i

u

I I I

SWJ d Wqd

{

>

S3j

! i d'

0 IOQH

! !

SWIN A

733HM-H

!

m

O]
H- --
0 _
Z
y --

6;)

I __

h

.----J

m

b_

Q

(3;)--

I ..

,___j

E-137



co $0_ d W-Id SWI_ A

> U
W U
O3 hJ
\ 03
Lg \
W k--

.....|.... _ .... " L_ .................

u/W

I

• I
: i

9
_4

4
H

_q
h

, _ -N,

, c_ .__

S3A 0 LO[[H 933HH-H

E-138



CO

Z

0
I, n
Z
0
U

<

$03 d

U
6d

I

_--
0
Z
y

15g •
LFI Q

L-

I::l-ld SWIM A

!

f.O
I-- --
0 __
Z
y --

I_ --
13_ __

I __

I--

O_
EL
O2

03
O0
O3

b-
_J
L

Cl
Z
23
0
O_

L

)

1 l

!--- _
b_

Q

INI __

I __

Od

$33 0 IO_H q33HM-H
E-139



0"3

EL

Z
0
U

LF)

P__
E.
C£

03

C_

..

_J
L[_

(.n

z

SY__ d U]d

CO
L-_
Z

0
EL.

Q
(5;)

(_
0,.]
I

......... --,.J

n
z

o

Q

Q

............................... J

$81_ A

rQ

INI

$3__ 0 IO_'H q33HM-H

E-140



CO
SUJ

[I_
[I_

!

OZ

(]]
OO
(]]

d

| I

0
E-141

Ugd

\

IOQH

! !

SUI_ A

933HM-H

!

CO
I-- --
0 _
Z
v --

(3;) --
(SJ _
(3;)

(S)
OJ --
I _

I__



Z
2]

I, o
n

Z
0 c_
tJ c_

EO

SU__ d

0_
0_
O_

6_

1 f

tO
Ul _21 U
Q ] Z k_]

Z _ -_ CO-n O \
0 0_ [5
O_ LU

O0 O0
Q O_ Q

• EO (3;)
O_ OJ •
OJ I OJ

L- ........ L...... -J

1 r

)l
E

1
I
I

I u
tO LU
\ CO
Lg \
LU F-
P_ 6_

O0 Q

........ J I

I,

o-!
Z

I

--t

z -4
I

........ J

t_

SUIM A

O0
_ CKJ

m

m

N

m

u

N

b- _

O0

EO --4

$34 0 J.O_H 733HN-H

E-142



0

W
G_ E_

Cg
• IS)

.
I ru

I I

b

0
13..

U
W ___

W
\ LO
(_9 \
W
Q b_

I --_

J I

U-]d

I
SUI_ A

I

O')
__. --
0 _
Z

--

IS) --
IS) _

I _

J__

L

1 m

I

u

m

m

m

m

m

m

I-- _
b_

I

._--____I

$33 0
E-145

IOUH 333HM-H



)

SU3

[L

n

0z

SBB

O3

O3

_3 •
L

Q
Z
--I
0
O_

Cg
_g
G_

eg
OJ

I

B

d

)
f

Q U

z,.,
0 \
O_ _D

W

_g _g

J l •

0

U
W U
O3 W
\ CO

\
W
Q b_

6D

Q _D

Pa Q

! !

E-144

Uq_

IO[[H

L

m

m

i

m

I

m

m

m

03
I-- --
0 --
Z
%1 --

_g --
l_g _
_g

_g
0,.I
I __

SUI>_ A

IN)



IF)

II

LI_

Z
0
U

,t-',,-I

{,
0"1

Z

0

o I Q-

SW_

i_Li .........:
d

INI
Q

13;)

I

W9d

"7 .............. "I

SWI_ A

9

0 __
Z
y --

'9

_M

--

cl

C_

L

I" -- 1

Z

n

INI

fM
I

$3__

S

U

(/)

(D

_S_

•

1
i i --,

_J

,-,'-_ 1 i I-,- !
r_ Lr !

L _ _ _d

-- _,_ _ _ __

-:................_"-'_.,,______i..........:__i
0

E-145

iOOH 933HM-H



! !

0_
O_
OE

e_
o-)

_J
LL

SU3

I

>

(

tO
Q
Z
"7
0
n

IS)
e_
IS)

e_

, i

$33

tO
C_ U
Z W
-_ tO
0 \
O_ (_9

W
Q

Q
• 13;)

°

I oJ

! I

d

< u
W _-_
tO W
\ tO
(.9 \
W
Q b_

IS)

d ! !

0
E-146

I

/
. tO
" i--
' C)
I._ z

3_

:LO

W7d

/

SWIM A

I

\

! !

F
I

u

lOflH 733HM-H

--I m

tO
I-- --
0 --
Z
3_ --

eg --
IS) _
IS)

IS)

I __

I--

I

I-- _
6_

m

I _

,___]

IS)

e_
¢kl

l,,--,4



LD

L
Z
0
U

Od
,i,---I

SUIX A

2

0_

OZ

03
C9
03

H-
_J
!

U_

Lr)

M : Z
Z "-1

o12.
n

+ i °R R
Q

(_) ru
ou I

u r_ ,,,
t..,..J t +
u'} ",.,. , \

-4

-4

i
--1

--4

!

--4
_J

-!
-4

R '_ -4

L ............. L. ........... J ____JL,,.,-, ........ i .........

CO
(-_

R

$3__ 0
E-147

±OJH 933HM-H



w _---.-..L _ u _-_ w
IX'- Q I_"-_ z Ld _

Z _ -_ _ I- \

_ Q

•-' / I _ < I I.F)

=_ i I I • * I

"-_ SW3 d

O_

0_
OE

O3

O3

_3
6_

Q
Z

0
8_

C5_

IS)
O_

>
>

0_

Z W

0 \
0_ (__

W
(9 Q
(9
Q IS)
• _9

(M •
I _u

U L

>

U
W
tO W
\ O9
(__ \
W N-
C_ b_

¢9 _9
¢9 _9

I --_

$3-1 0

E-148

Uqd SUI_ A

k

I

W

IOI]H 733HM-H

I

I-- --
0 _
Z ,
y --

(S) --
(S_ _

--
I _

m

m

b_

--
_

(S) --

I _



I,
Z
0
U

'T- "'g

i

i . i -

c_ , [ z lu _ m _,l I m -

z] [ ! o ",. :'-_ .q !l f..o

.! C'_ ..1:_ ,_'_ ! I _
e_ <_i _ r _ i Q Q I _ _ _ _-I

0 I :, _" • Q ; I:_ _ I _ •
;/ _ "-.-_ Q i • • I J_ _" _-_

c_, i _ ; _- Q t ,_

...._.__.........._ _ _ ............, -..............l.........Z- _..............,..........._--:

SUJ d 8qd S_IH A

CL
D_

O0

i

t_

oJ _ I

S3d 0 LOOH
E-149

"133HM-H



O0

LJ...

Z
0
(D

07.

6]

C_

F-
_J
Ll_

SW3 d Uqd SWIM A

$33 0

\

E-150

iO[IH

F

i

! m
I

|

!

I

!

I m

i

i

h_

I

933HM-H

_S_

_S_



oo __

_ o

cJ _.

Od

_m

03

! tSW_.

L__.
4

I
L__

01
I:I
Z

0
0_

Q

I

0"I

n z
z .-1
-1 o
o n
n

(33

t_ c_
,

• L_

i

i
I
I

' U
u _, w I
bJ _ o_ I

\ l _o f
cu i f,La

j

I
!

J
I

f

J
I
!

0'1

t_

iJ")

I

.......... ,

Ol
_-.
0
Z

i

Wqd SWIN A

q
9

H

I

W
-4

.-4

I
I
I

fkl

_,,-4

$3_ 0 100H -_.33HH-H

E-151



O]

<

Z
"-I

LL 0
O_

Z
0 Q

O_

O_
OZ

[]

O]

_]
I,

CO

Z
--_
0
0_

(5;)

"! I | _ i I

------N

!
<

_ W
"-1 tO _11'(')

! |

SU3 d UTd

<

| !

O]
Q (D
Z bJ

CO
0 \
O_ (__

W
_g C_
Og

• (5_
Og
0_I •

I ou

I I

[
>

(D
W (D

bd
\
(._ \
W _-

b_

! L

! !

>

(J

W

SUI_ A

___--
0 --
Z _

G_ --
_

--

I

!

_-- --
b_ _

--
--

G_ _

G_

I

OJ

$33 0
E-152

iOQH 733HM-H



O3

II

O
U

0_
O_

O]

b-
_J
I

LL

L

r .......... _ .............
v

i
i
I

i

/iI
f

I

i

I •
i
I

i
i
}

!

J

tn
b-

"-- C_

v
Eg

• Q
.

u_ _a

_o-J I.

"-"I- ....... "'-I "7

-M

m

i
m

Ln
I----
O

Z __
Y

m

m

(S] --

, I

SW3 d Wqd SUI_ A

! " 1 r

O3
E:I
Z
--I
0
[L

Oa

I......

I

to
E_ u
Z w
"-_ u1
0 '\
0_ (D

Ld

___

(

>

i ru

._ ......... J

c_

$3_ 0
E-153

.LO_H "]33HM-H



| !

Ic_ _ Z W I _....,_uJ

I _,_ J L i , _ •

D
• ¢,._ _....I •

LD SU3 d Y_d

(3_
I'1
O2

133
,,,---I

O3

F

IzI

z0
Od

!

$33

Z W

O _
8. f,5

"'CQ

13)
• IS)

f_d •

i b

0
E-154

_J
b_

SUIX A

733HM-H

I-- --
0 --
Z
Y_

(S) --
(S) __
(S)

I _

,I __

I --

I-- __
I,

(5)
IS) --
Q _

IS) --

13;)



El_

Z
0
U

CO SUJ d

I

LI

O3

>

I

!
n I

Z

0

I

U
Ld
Ul
\

L_

I._° ..

........ I

M

m

w

J

f

b.

IS) --
I_ _

IS) --

I _

_J

$3_ 0
E-155

lOGi4 733HM-H



l

m C

I::lld

tO
I--
0
Z
y

(!a
• IS}

13a •
LO IS)
I rU

1 m

m

m

m

I-- --
0 _
Z
y --

--
IS} _
Q

I _

J--

SWIN A

I

m

w

I-- __
I.,_

Q --
_

--

I _

$33 0
E-156

IO_H 933HM-H



(/]

('k,l

L
Z
0
U

r .......... "_l ..... I r .......... -I............ "-i

L

___.E.__L....... +i L..........t.._.... ._
t'kJ SU3 d Uqd SUIN A

_m

EL
CE

O3

F-
I

_.J

I

LL.

I
--t

-4
J

i
..-.4

!
--4

.-,.-4

1

1, 1
--4

INI --4
• 1

IS) .-4

i

, I --1

l--
b_

CD
(M

$33 0 /O[IH -13314M-H
E-157



C_ SW.:I d, L:l'id SWI)_ A

O_
[E

[7]

_]
L

.._-J

$3._

_ K_ m

"" / R

L i.l.......

0
E-1.58

±O_H

l.l.

k-
tu

I

........ ............. .J

9331_,M-H

---n

-4
I

--4

-4

_a

4
__J

_a

<
-9
_j

I

-4:
_j
_J

I
i

_J



(.9 W ° 0L _._ z ,,
Z

',_ I_:_ 1_ _'
L,, L I I--

SU3 d ugd SUI)_ A

$33 100H 733HM-H

I-- --
b.. _

(_ --
IS; --

_

IS) --
13;) --

I

I__

(3D
od



O0 Q
Od z

0
I, m
Z e_
0 e_
U e_

m_

_Q @

SU3 d 8qd

!

_FZ

.,_li

SUIM h

CO

0 _
Z
3d --

C9 --

13;)

_iJ

tN}

1
i

i

n
Q_

if)

H-
_1
L

I ¢ I

U_
Q
Z
--_
0
n

G_

I

,,? _

>

U

W

r 9
| m

LL

CW
C9 --

INI
Od

(N)

$33 0
E-160

IOQH 333HM-H



I
I

U

CD
C_

_4



m

i,
z
o
u

Od

n
[3._
cz

Od

O3

F-
_J
b_

0")
Q
Z

0
I3..

IS)

,. T_ II #' _,
_ 1 _ I I I I LJ

SU_ d Uqd SUI_ A

<

)

$33 0
E-162

IOQH q33HN-H

e_
oJ



m

L.
Z
0
L)

CO

8_

OJ

O3

_

q
--.J

t

L.i_

I

Z ::3

SWA

CO

Q Z
Z -7
.-3 0
0
Q_

Q
___
(S)

L._........I.

C_
ow
I

$3_

d Wqd SWI_ A

U
W

0
E-165

J.OLIH -133HM--H

cu



o

L |

_- SU__ d Uqd

L

@

| •

S3J 0
E-164

i

i

i

03

0 --
Z
v --

OJ
I _

J_

SUI_ A

t

L

L

@

L

iO_H 733HM-H

CS_

CS_

n

I

m

I

M

u

m

m

I,

I _

J



! !$33 0 .,.OI_H -133HM-H
E-165



CO SBJ cl W7d

i--
0
Z
,,,,,,

Q

tSI
o,.1

I,=-_

SWI_ A

m

k-
0
Z

I_ _
Q

oJ
I _

I

_.___J

CS_

O_
O_
OE

OJ

O3

F-
_J
LL

i_

113
0
I1

Q

IS)

$33

I

LO
C3
Z
Z3
0
I1.

(S)
Q
IS)

oJ
I

.... |r i

u .2 o,_

i,

L'___4. '-
0

E-166
IOOH

oJ



Od

O
L.)

i m
m 'Q. _
_ ,r z

_ 0

o

ED r_" •

v,-4 _ I

L ........ _ ........ J

SW__

t

% u

c_ _b_--. w o i

__? 9 _. l

1.......... - _'- ................ l,

S
S
J
4
-4

i

-d

__4_.9.
_4
-q
-4

U_

0
, 0 Z /
,_ Z r ]

d Wqd SWIN A

oJ I

............. J

0
E-167

iOOH 933FIM-H



IX.
Od

b
Z
0
U

I--? I r

!_+___+
Ld

_ J I..--.+.--. .....

I--

_,_ Oz
3d

..... L

I --

w

D

m

u

I--
0
Z
y

tM

1:9

O] SUJ d Yqd SUI_ A

n
EL
CE

Od
,r--i

03

F-
'I

._.J

Li_

i I

O9

Z
-l
O
n

15g

15g

!

(

<

(

U

W

_g

$33 0
E-168

ZO_H 933HN-H



F',,-

OJ

L
Z
0
rj

13
8_.

O3

O3

F-
._J
'u_

U'}

SW_-I d Wld

Q
Z

0

a.. (

6;1
(5;) <

i--

Ic_ U
Z Ld
Z3 613
0 "-,,
13_ 0

W
Q I::3

•

w

\

W

tNI
IS)

!

1 t

W
ffl
\ ,
I--

(N) ,

Is;)

(N)

L,-

!

\

• ,,,.11 L--. ....

c_

U')
I-- --
0 _
Z

C_3

Cs_

I _

SWIM A

i,

|....... ] .-_

q

!

$33 0 IOOH -133HM-H
E-169



O_
FL
O2

I

Z

0

SW_

O]

r .........._-i ..... "'1 r

U J W

"\ i'!
L9 i,I

d Wqd

_.

__J

LL

r ...........

__j
_j
4
-q,

---4..-,
_J

o M

z_j
Y _

i

ff_ --4

cM

.... ._ _

SWI_ A

$3__ 0
E-170

IO0:H -]]]HM--H



co

EL
n
CE

O9
v'-_|

O3

_

m

SW3 d

1:9
M
IS
i

. ._...J

-4
t

' ._l

4 _
-4

I--
0
Z '

INI

ffl

0

Q

_ m

I _

.... ..-J _

SWI_ A

S3..-i 0
E-171

lOgH 933HN-H



z w

i ®

I-- ....................... --I ......... J

SU-I d

0__
[L
EE_

cr_

0]

_]
L

CO

iT_

0
0_

U_

W-Id

I--
0
Z

C_
C_

C_

r .................. -_ "--7 cM

__t
I

-4
t

9
--1

J
--1 Q

.-A

m _
F-o_
Z

_ •.-4
_-d
Ok; .

J -4
L. ............ .l_.J

SWi_ A

U

$33 0
E-172

100H 733HM-H



t

/

1



OJ
Od

1._
Z
0
0

" _ ......... --1 -----! _._

t 4

! :
! -

o ! _f

a ! 8q
_£r_........_i.........

(o SB_ d _7d S_IM A

,'I

?

; o

| I

$3__ 0 ,LO_H 7]_3HM-H

E-174

oJ

Q



o

o

0 IOHH 733HM-H
E-175



Eg

SUJ d Ugd SWIH A

OJ

0_
OZ

1 r

Cg

'--9 _u
.-j

n

_J

---Q

Cg
m

I

I.

gg
IS) m

°I,

I

S3J 0 /OaH -133HH-H

E-176



CE
LF)
Od

L
Z
0
U

CO,

EL
EL

4
d

-4
I

4

o_4
Z
_d
_d

!

Qd
'd

SW_ d Wgd SWIN A

0 733HH-H
E-177



m

I

m

m

I

CO
I-- --
0 _
Z

I -4
_.J . ---.J

IS}

_r SWJ d Wgd SWI_ A

EL
n
CE

cn

_--
__J
LL

Q

S3J 0 IOOH 733HM-H

E-178



I "----"

u

u

m

O_
__ --
0 _
Z
y --

Q --
IS} _
Q

Q
_J

I _

SUIM A

! --

b_
m

13_ --
_

--

I _

J__

I

933HH-H

Q

oJ



Q
l.n

to SUJ d

$3__ 0

E-180

I

i

I

--4

_..j

LO
I-- --
0 --_
Z

• ---1

Ug_ SUIM A

IO_H 933HM.--H



h- SWJ d u7a

[I_
CL
CE

0I

p-
_J
LL

$3-1 0 IOOH

E-181

I --

u

tO
__ --
0 _
Z

INI
1:9

_ _j

1

_M

SWIM A

733HM-H



SU3 d Uqd SUIH A

D_

CE

LF)

03

_

_]
h_

t"

! (..),
1,1'
03

!

IS)

' I/.__1_"

eg

,--a

i-- _
h

(S) --

i _

(5)
oJ

Cg

$33 0
E-182

LO_H 333HM-H



Od

Od

L
Z
0
U

CLI

I" ........... 'T......... ---1

_ --T._ _.

SY_

r........ "_ "

d IJ-ld S_I? A

0

E-183



o I ._ n _ I s--"'w

k

SY3 d Yqd

..... 1 --

I

I

I

F-- --
0 --
Z

--
(S) __
IS}

IS}

I _

J J--

SWI)_ A

(kl

n
n

I::::1
Z

0
Q.

I r - r

L C"

U
L,!
EO

I,

(5;) ED
IS} IS)

C_
1 ---I oJ

I-- _
b_

C_
130 --

C_

,4
___-J .--.--J

$33 0
E-184

IOOH 9]3HN-H



EL EL

0
U

CD

, _b

hJ

I IF)

| i

i

LO

0 __
Z

CD

CD

I __

I--

SW3 d Wqd SWIN A

CL

[3_

! i !

! i

S33 0
E-185

IOOH 933HH-H



\
\

\

\
\

\

.t -'_' ._ aJ

\ ° •

j

J



I,
L

0
U

CO
SWJ d W7d

n

m

m

m

w

(.0
I-- --
0 _
Z
3_ --

IS] --
I_ _

I _

I--

SWIM A

IOOH 933HM-H



$3_-1 0

E-188

_Td

IOQH

Z

S_IM A

333HM-H

I -- (_

(5)

I

I.r)
--

o _
z

--

--
_

Q

(s)
('K.I
I __

CS)

i

w

i

I

I

m

u

!.,_

(5;)

i



0
L 0_
Z
0
U

I33

(3O
113 I

Lrl
I--
0
Z
y

SWJ d Bld SWIM A

Q_
O_
OE

OD
,,----I

H-

L
_O

U
Z W

0 \
12_

W
Q
Q

• 130
Q
_d
I oJ

J L.

U

$33 0 IOQH q33HM-H

E-189



LO
OJ

L
7
0
U

Od
SUJ d Uqd

$33 0

I

E-190

O]
F-
0
Z
_d

G_
Q

OJ

!

I00H

SUI_ A

933HN-H

(.O
I-- --
0 _
Z
_hd --

Q---I
Od i

I

I-- __
6_

(S)
(_ --
13;) _

(_ --4

!

(kl

C_



f

o

o_.
o

!

LD

03

o

o
}d

Cg

D ZO_H

I I"



tO
03
Ckl z

0
L m

Z
0
U

| r

4

o

1

[n
l-- --
o _
z
h£ --

CD --
IX) _
CD

Q
CU
I _

I--

(kJ

C_D

SWJ d Wqd SWIM A

n

n
Ill

to
.---4

o]

p-
_J

L

f

U

I--

1 m

m

1

m

1

m

I,
g

Q

ED
Od

C_

$33 0

E-192

IOQH ]33HM-H



O_
EL
OZ

ED

O3 <

I--- O3

_] Q
Z

EL_
0
12_

(3D
Cg
C_

ckl

I.

S3J

I J

d 8-]d

0 IOEIH
E-193

SWIH A

qB3HM--H



60

E
133
OO
[-k..i Z

..q
+ o

13_

Lf'-) Q
(S]
133

L
Z ,--,

L.--.--_

U

t

SW3

r _ 1 I

I

I

d

03

EL
O_
OZ

r

CO

03

F- CO

_J
Z

LL -_
0
[I_

CS)

I'M

1 '' ' , f

c

_L

Q

S'-4._4 0
E-194

0")
I--
0
Z

I

-q

-ti--
0
Z

C9

o,.I
I _

Wqd SWI_ A

I

U
W

__ I1( I

| --

I

i

L

P_
C_

w---4

I __

CS3
Ck.I

IOOH q33HM-H



IX.

L.|_

Z
©
U

I--.-
!

__J

LL

SW3 d Wqd SWI_ A

)

O3
Q
Z

O
0_

Q
Q
Q

OJ

$33

f.......... C .......... "_

iW
03
\
F-
b_

_3

G3

D
E-19_

i \

(NI

i

u

b

_ .._1

IOOH 733HM-H



EL
[L
0::

tO

O0

_

_J
I,

I

I

Ugd

i r

U

m

o

m

_D
• m

_D

SUIN A

F-
b_

(S]

G3

I _

$33 0 933HH-HiOOH
E-196



SU3 d Wqd SWIN A

I-- --
0
Z
h£

CD
CD _
CD

_D
Od
I _

I

O_
O_
OE

Fx_
.m--4

O3

_J
LL

CO
C_
Z

0
El_

I" -------------- --

$33 0
E-197

ZO_H

(sa

i-- _
I,

CD
--

IS) _

CD --
CD

l _

933HM--H



co
oJ

L
Z
0
U

L I I

{}

o
y

m

Ln
I--
0
Z
y

Q

INI

I

,___J
t_ SWJ d W--Id SWIH A

O_
0_
[[

p,_

c_

p-
_2
L

0"I

Z

0
O_

IS)
CD
_g

CkJ

03

Z
_-3
0
13..

6]

I

U

C_

$3__ 0 IO_H -lBBHM-H

E- 198



h
Z
0
U

m

p_

0]

1
L

f ....... ._ . ............. _ .........

U]
Q

o o

S8_ d WTd

I

C/]
Q
Z
-7
0
12.

Eg
c_J

, \

I--
o_
Z '
Y_
c_ -_
c___i
=._J

'I
.J_

SUI_ A

_kJ

C_J

b_
I

I __

S]J O IOQH q]3HM-H

E-199



I
ii

Z
0
rj

0_

L-

SU_ d 8qd

EL

O3

k-
_3
Ii

$8!>_ A

W

I oJ

-- OJ

b_

IS)

°dmI

.......... J u

S3.J 0

E-200

IOEH 933HM-H



U3 SW3 d WTd SWI_ A

Z
_d

Og

0_
0_
CE

Fx_

OD

_2
L

_C

U]

Z

0
O_

W
tO
\

Og

b

O0

OO __

OO --

I _

J_

SHA 0 IOHH 733HH-H

E-201



$83 d Uqd

O--

EL
CE

rx_

o3

p-
_]
L

r -"

I

Q
Z

0 <
0_ <

I

S3J 0

E-202

LOOH

_a
m

CO
I-- --
0 _
Z

--
_

6_

6_
o_
I _

J __

SWIX A

933HM-H



p__

! 1

SWJ

| r

d

i
b-
0

•_ Z
y

Od

W-ld SWI_ A

CO
y_ --
0 _
Z
y --

(30 --
_

_d
I _

i

J.____J

(kJ

O_
EL
OE

FX_

o]

F-
_I

L_

Og

CkJ

<

$33 D

E-203

IOCH

(D

Od



w

N

w

m

m

m

I-- --

Z
3_

I

J____]

_M

$83 d Uqd SUI_ A

0_
[L

CO

F-
_J
6_

I I

i
I

M

m

m

u

m

m

u

m

u

I F- __

I Q --

--

I --

CkJ

Q

$3-t 0
E-204

IO_H 933HH-H



O3

L
Z
0
U

n
o_
E[Z

CO
,r-,---I

p-
_J
L

01
Q
Z
--7
0
rl

Cg

(3g

I

CO
Q U
Z W
--I CO
0 \.
O_ (_9

W
Q Q
Q

I

...... ._J

r

U
I,I
CO
\
(_9
Ld

_r _ I
I.-.-..... .--.I l

SUJ d Wqd SWIM A

! !

01
I-- --
0 _
Z
y --

--
__

°t133

I

!

F- _
I,

IS] --
IS] __

13D --

I __

OJ

-I_3HM-H$3.:I 0 IOC[H
E-205



O3

I,
Z
0
U

oJ

8_
8_

CO

03

t--
_3
L.

SY3 d 8qd SYI}d A

I r

I

1
t)

F-
L

[M

CD

ED

4°
H- m
h

CD
CD --
CD __

"iI

$33 0 IO[IH q33HH-H
E-206



co

co

o]

SUJ d

I r

0

?

bl--
0

•_ Z
_d

|

CO
b- --
0 _
Z
_d --

_0 --
_

G_.4

Wqd SWIM A

IO_H q33HM-H

E-207

ck.l



.U SW_ d Wgd

O_
0_
OS

00

CO

_J
L

tO
Q
Z

0
0_

U
Z I,I
-_ tO
0 \
I"I_(__

Ld
n

Q

(..Q
W U
tO 6.1
"_ U")

r,,..0 \
I._j I..-
i_1 L

..
od _.]L I _ I _ ti_._._............ .J L_"__..-.... _ ........ , L ....... ]

$33 O IO_H

E-208

SWI_ A

933HM-H

!



L
Z
0
U

Q
Z
X3
0

6;)
Q

I

<

SU3 d

t

i

0

R

__ L.

03
F- --
0 _
Z
3_ --

Q --
Q _

oJ
I _

U-ld SWIX A

(kJ

CL
(3_.
O2

(3O

O3

L

Q
z
0

6_

!

$33

i

01 j_ t.)
Q U _1 W

Z W _ __-I \

n W

0
E-209

IOEIH

I--
I,

i

I,

--
(_ _

IS) --

I _

733HH-H



b
Z
0
L9

U')
Q
Z
--I
0
13_

6;)
6;)
6;)

6;) j..

i t

O3
IZ_ U
Z W
"-_ O3
0 \
EL C9

W
(SD IZ_
(SD
ISD (SD

• 6D
6D

J I

03
_--
0
Z
y

6]

(3a

oJ

03
F- --
0 _
Z
v

6]
Q
0 i

"tQ
ckl

I

I

(kl

6]

O3 SUJ a UTd SUIX A

O_
0_
OZ

CO

O3

F-
_J
L

03
Q
Z
-'1
0
O_

(3a

L ....

: "1

I

03
C_
Z

0
O_

L ......... --.I

I" -- --------1

u ¢-I
\ ,,_h,_ (..9

l
l
I

L

J
I L____ _L

I ----I OJ

4
_J

i

i

N

u

F- _
L

6a --
_

!

--

I _

533 0
E-210

IOOH _33HM-H



!

Fx_ SU3 d W3d SWIN A

CL

n
CE

r............. _ r..................... "_ , ........................... -_ _ Od

H

q

__t

---I

u __1

LL l:_J C_ j

.........._........' _............i.........../.,__.__......,............
0 /OGH 333HM--H$33

E-211



$33 0 /OOH 933HH-H
E-212



oJ

L
Z
0
U

r

i

/U] , CZl
Q Z
Z " ZD

_ .......... i.-- ......... J

03 SU3 d 8ld

0
•_ Z

Q
• (53

Q •

I

J L

SUI_ A

03
H- --
0 --
Z

fkl ,

,____1

[1_
OZ

co

03

b_
I

!

_J

L

$33 0
E-213

P""

933HM-H

Cg



SW3 d U]d

--1

03

0 __
Z

RA
f_

s _1
J

............... J _

SWIM A

0_
EL
CE

CO

OD

F-
_.J

h_

C9
r ............ l(:_-............ -I r ............................. "I "----'l

_ q

i
- ...........L ...... _% .... J..........

$33 0 IOGH 733HM--H
E-214



LO

L
Z
0
O

CO
C::I
Z
-7
0
11.

SW_

7

i

(/I

d

LF}

'Si

t
I

W'7d

tO

0
Z
Y

Ckl

I.

SWI_ A

0 __
Z

Q

°IoJ
I

i
s___J

IM

O_
EL
O:

0

r-- ...... __ -""1 r

I L Jl I

I m

I
m

I

I

I-- _
, I,

I _

IOEH 733HM-HS3J
E-215



6O

t
L J--

"-7
L--

0
U

cd

Z

0
n

SUJ d Uqd

-j

(M

i

I-- --
0
Z
Y

Cg

f

Od

SWIM A

--

0__

o0

LL

i

m

I
F- _J
I,

---4

Od

$33 0
E-216

LOOH 933HN-H



Appendix F

NEAL-SNITH PARAMETER PLANE PLOTS
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